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POWERING AMERICA: A REVIEW OF THE OP-
ERATION AND EFFECTIVENESS OF THE NA-
TION’S WHOLESALE ELECTRICITY MARKETS

WEDNESDAY, JULY 26, 2017

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 10:00 a.m., in room
2123 Rayburn House Office Building, Hon. Fred Upton (chairman
of the subcommittee) presiding.

Members present: Representatives Upton, Olson, Barton, Shim-
kus, Murphy, Latta, Harper, McKinley, Kinzinger, Griffith, John-
son, Long, Flores, Mullin, Hudson, Cramer, Walberg, Walden (ex
officio), Rush, McNerney, Peters, Green, Doyle, Castor, Welch,
Tf%nko, Loebsack, Schrader, Kennedy, Butterfield, and Pallone (ex
officio).

Staff present: Elena Brennan, Legislative Clerk, Energy/Environ-
ment; Jerry Couri, Chief Environmental Advisor; Wyatt Ellertson,
Research Associate, Energy/Environment; Tom Hassenboehler,
Chief Counsel, Energy/Environment; A.T. Johnston, Senior Policy
Advisor, Energy; Alex Miller, Video Production Aide and Press As-
sistant; Brandon Mooney, Deputy Chief Energy Advisor; Mark
Ratner, Policy Coordinator; Annelise Rickert, Counsel, Energy; Dan
Schneider, Press Secretary; Sam Spector, Policy Coordinator, Over-
sight and Investigations; Jason Stanek, Senior Counsel, Energy;
Madeline Vey, Policy Coordinator, Digital Commerce and Con-
sumer Protection; Evan Viau, Staff Assistant; Andy Zach, Senior
Professional Staff Member, Environment; Priscilla Barbour, Minor-
ity Energy Fellow; David Cwiertny, Minority Energy/Environment
Fellow; Jean Fruci, Minority Energy and Environment Policy Advi-
sor; Rick Kessler, Minority Senior Advisor and Staff Director, En-
ergy and Environment; and Tuley Wright, Minority Energy and
Environment Policy Advisor.

OPENING STATEMENT OF HON. FRED UPTON, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF MICHIGAN

Mr. UpTON. The Subcommittee on Energy will now come to order
and the chair would recognize himself for an opening statement.

So good morning. Last week, the subcommittee embarked on its
first hearing in our Powering America series where a panel of wit-
nesses shared their diverse perspectives regarding the state of the
wholesale electricity markets. And during that hearing, we heard
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directly from market participants who operate in all seven of the
nation’s RTO and ISO markets. Today, I would like to welcome rep-
resentatives from the nation’s grid operators and invite them to
share their thoughts regarding the current issues and the chal-
lenges in their respective regional markets.

Americans have come to expect that electricity will always be
available when it is needed and it is the role of the grid operators
to make sure that this expectation is always met. RTOs and ISOs
play a vital role in the delivery of power from the generator to the
consumer, but it is a role that is largely outside the public’s view.

By operating and dispatching the transmission systems 24/7, the
grid operators must ensure that supply and demand is continually
kept in balance. In addition, they are responsible for conducting
long-term planning to reduce congestion on existing transmission
lines and to ensure that there is adequate transmission capacity to
reliably serve future electricity demand.

So as we sit in the committee room today, the grid operator re-
sponsible for coordinating the movement of electricity in D.C. is
known as the PJM. In addition to serving the needs of 13 other
states including Michigan, and serving 65 million folks, PJM also
operates over 82,000 miles of transmission lines. And that should
provide a sense of the size and the importance of these grid opera-
tors.

Along with the other six grid operators at the table today, these
RTOs and ISOs combined serve two-thirds of the nation’s popu-
lation. However, as we heard from our witnesses last week, there
are concerns regarding the state of our nation’s competitive elec-
tricity markets. Some of the testimony focused on a specific RTO
function such as the complexities of the capacity market, but we
spent much of the time focused on broader issues involving grid re-
liability, market competition, generator fuel diversity, and whether
certain baseload resources should receive financial assistance to re-
main viable.

As our witnesses are aware, there are many involving challenges
currently facing the electricity industry. In a very short period, we
have witnessed significant changes in the market supply and de-
mand fundamentals and specifically weak growth in electricity con-
sumption combined with the availability of large supplies of inex-
pensive natural gas. In turn, wholesale electricity prices are now
at near-record lows around the country and these low prices have
resulted in some generators being unable to recover their costs. No-
tably, several states are advancing proposals to support at-risk nu-
clear plants that are unable to survive on revenues from the energy
and capacity markets alone.

The witnesses before the subcommittee today all operate com-
petitive markets, the dispatch generation across the country based
on lowest cost. They also now find themselves in the middle of this
policy debate involving changing technology, environmental goals,
and the effects of out-of-market actions. Many are questioning
whether the RTO and ISO markets can remain competitive and
perform all of their existing essential functions while still tackling
the new challenges in the faces of these emerging trends.

So as our Powering America series continues, I look forward to
learning more about what is occurring in each of your regions,
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hearing your thoughts regarding what, if any, reforms could assist
your efforts to achieve greater efficiencies, reliability, and competi-
tion in your organized market.

And I yield the balance of my time to the gentleman from Okla-
homa, Mr. Mullin.

[The prepared statement of Mr. Upton follows:]

PREPARED STATEMENT OF HON. FRED UPTON

Good morning. Last week this subcommittee embarked on its first hearing in our
“Powering America” series, where a panel of witnesses shared their diverse perspec-
tives regarding the state of the wholesale electricity markets. During that hearing,
we heard from directly from market participants who operate in all seven of the na-
tion’s RTO and ISO markets. Today, I'd like to welcome representatives from the
nation’s grid operators and invite them to share their thoughts regarding current
issues and challenges in their respective regional markets.

Americans have come to expect that electricity will always be available when it’s
needed, and it is the role of the grid operators to make sure that this expectation
is always met. RTOs and ISOs play a vital role in the delivery of power from the
generator to the consumer, but it’s a role that is largely outside the public’s view.
By operating and dispatching the transmission system 24/7, the grid operators must
ensure that supply and demand is continually kept in balance. In addition, they are
responsible for conducting long-term planning to reduce congestion on existing
transmission lines and to ensure that there’s adequate transmission capacity to reli-
ably serve future electricity demand.

As we sit in this Committee room today, the grid operator responsible for coordi-
nating the movement of electricity to Washington D.C. is known as “PJM”. In addi-
tion to serving the needs of 13 other states (including Michigan) and serving 65 mil-
lion people, PJM also operates over 82,000 miles of transmission lines. That should
provide a sense of the size and importance of these grid operators. Along with the
other six grid operators at the table today, these RTOs and ISOs combined serve
two-thirds of the nation’s population.

However, as we heard from our witnesses last week, there are concerns regarding
the state of our nation’s competitive electricity markets. Some of the testimony fo-
cused on specific RTO functions, such as the complexities of the “capacity” market—
but we spent much of the time focused on broader issues involving grid reliability,
market competition, generator fuel diversity and whether certain baseload resources
should receive financial assistance to remain viable.

As our witnesses are aware, there are many evolving challenges currently facing
the electricity industry. In a very short period, we've witnessed significant changes
in the market’s supply and demand fundamentals; specifically, weak growth in elec-
tricity consumption combined with the availability of large supplies of inexpensive
natural gas. In turn, wholesale electricity prices are now at near record lows around
the country and these low prices have resulted in some generators being unable to
recover their costs. Notably, several States are advancing proposals to support “at-
risk” nuclear plants that are unable to survive on revenues from the energy and ca-
pacity markets alone.

The witnesses before the subcommittee today all operate competitive markets that
dispatch generation across the country based on lowest-cost. They also now find
themselves in in the middle of this policy debate involving changing technology, en-
vironmental goals, and the effects of “out-of-market” actions. Many are questioning
whether the RTO and ISO markets can remain competitive and perform all their
existing essential functions, while also tackling new challenges in the face of these
emerging trends.

Mr. MULLIN. Thank you, Chairman Upton, for yielding. I just
want to take a quick moment to recognize those that are here. One
of the witnesses today is Mr. Nick Brown who represents the
Southwest Power Pool. Southwest Power Pool is a regional trans-
mission organization whose members like Oklahoma Gas and Elec-
tric and GRDA operate in my state and help provide power to mil-
lions of Oklahomans.
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I want to thank all the witnesses for being here and look forward
to hearing your testimony as this committee evaluates the state of
our wholesale electricity markets and I yield back.

Mr. UproON. The time is expired, you yield back. I recognize the
ranking member of the subcommittee, Mr. Rush.

OPENING STATEMENT OF HON. BOBBY L. RUSH, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. RusH. I want to thank you, Mr. Chairman, for holding this
important hearing today examining the operation and effectiveness
of the nation’s wholesale electricity markets. I must also commend
you, Mr. Chairman, for following up last week’s very informative
hearing where we heard from industry insiders, with today’s dis-
cussion consisting of regional grid operators as these are the people
responsible for administering the nation’s wholesale electricity
market and managing the day-to-day operations of the respective
transmission systems.

Mr. Chairman, it has been some time since this subcommittee
has held comprehensive hearings on the Federal Power Act, and I
think these informative discussions greatly benefit all of our mem-
bers and will also help us make better, more informed decisions
when determining whether we need to update the Federal Power
Act or leave it as it is.

Mr. Chairman, one of the points that every one of our industry
panelists from last week’s hearing agreed upon was the fact that
the nation’s electricity grid has changed in recent years and will
continue to undergo dramatic transformations in the near future.
Whether spurred by state and federal policy, marketing forces, or
consumer demands and behavior, we have seen significant new
trends taking place in the electricity market.

Mr. Chairman, consumers are driving many of these changes as
they demand new tools to more responsibly use energy both as a
way to save money and as a way to save their environment. Some
of these trends include greater demand for cleaner, renewable
sources of energy to compete with traditional fossil fuels, an in-
crease in distributed generation and demand response resources,
more energy efficiency initiatives and all the while demanding
lower energy costs. With all of these consumer-driven changes
there is also the debate as whether issues such as fuel diversity
and distributive energy make the grid more or less reliable, and I
look forward to hearing from our witnesses on this important topic.

There is also the important issue of grid modernization and grid
security. As new and different sources of energy are absorbed into
the grid, it is important that we have the infrastructure in place
to get this new, cleaner energy from the places where it is produced
to the places where it is needed. Congress should not only focus on
streamlining regulations in an environmentally safe and respon-
sible way, but also, Mr. Chairman, we should be making sure that
we provide adequate investment into modernizing and securing the
grid.

Mr. Chairman, the American people want to feel confident that
our energy infrastructure provides secure, reliable, sustainable en-
ergy while also understanding that the grid is safe from attacks,
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Whﬁther those attacks mean cyber or physical, natural or man-
made.

So Mr. Chairman, I look forward to engaging today’s distin-
guished panelists on what they identify as the greatest opportuni-
ties as well as the most difficult challenges that we see in ensuring
that we have a greener, cleaner, more integrated 21st century grid.
And with that Mr. Chairman, I thank you and I yield back the bal-
ance of my time.

Mr. UprON. Thank you. The gentleman yields back. The chair
would recognize the chair of the full committee, the gentleman
from Oregon, for an opening statement, Mr. Walden.

OPENING STATEMENT OF HON. GREG WALDEN, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF OREGON

Mr. WALDEN. Well, good morning, Mr. Chairman and members
of the committee and our distinguished panelists. As you will re-
call, last week we held our first hearing on the Powering America
series where we received testimony from a wide range of electricity
sector stakeholders. That hearing provided this committee with the
perspective, concerns, and ideas from the individuals who partici-
pate in the electricity markets.

So today, we pick up where we left off and continue our review
of America’s electricity system by hearing from individuals who op-
erate, actually operate, the electricity markets known as regional
grid operators, so thank you all for being here. Regional grid opera-
tors, or RTOs and ISOs, are one of the options Americans have to
access reliable and affordable electricity. They accomplish this by
performing a variety of functions ranging from long-term trans-
mission planning services to overseeing competitive energy markets
where wholesale electricity is bought and sold.

Now in my home State of Oregon and neighboring state of Wash-
ington, similar grid operator functions are performed for various
consumer-owned utilities by the Bonneville Power Administration
or the BPA. BPA is a nonprofit, federal power and marketing ad-
ministration based in the Pacific Northwest and is part of the De-
partment of Energy. Past attempts have failed to form an RTO for
the states of Oregon and Washington which encompass my Eastern
Oregon district. That opposition, I should tell you, remains strong
today.

But given the size and scope of America’s electricity system, it
is safe to say that the job of regional grid operators has never been
easy, and looking at recent developments within the nation’s power
sector, it is apparent that the job is becoming even more chal-
lenging. Thousands of different stakeholders participate in the U.S.
electricity system and many of these stakeholders have differing
and competing desires for how wholesale electricity markets should
be administered.

The RTOs and ISOs regulated by FERC have the difficult task
of deciding how to best manage and oversee energy markets in
order to provide power in the most affordable and reliable way for
the consumers they serve. RTOs and ISOs do not own any physical
grid assets and they do not exist to create a profit. They act as an
independent, nonprofit entity and their goal is to effectively orches-
trate the generation and delivery of affordable electricity across the
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bulk power grid by instantaneously matching power supply with
power demand for customers.

Today, we have a panel of RTO executives who bring a wealth
of experience operating organized electricity markets, and I look
forward to their ideas on how we can we best serve the needs of
the consumers we all need to take care of. Additionally, I look for-
ward to discussing other important issues with our witnesses such
as how RTOs and ISOs can accommodate state policies in the areas
they serve while preserving the competitive nature of markets and
how RTOs and ISOs can incorporate new forms of generation onto
the grid without compromising system reliability.

Even though many Americans may not understand the complex-
ities of wholesale electricity markets, one thing most Americans do
understand is the electricity bill that arrives in their mailboxes
each month. This is especially true for American businesses who
rely on affordable power to succeed and grow our economy and jobs.

The goal of this committee and I think of the operators is to
make sure that consumers are always coming out as winners. If we
keep the consumer at the front and that is our goal when making
important policy decisions, I am confident that the U.S. electricity
system will continue to thrive and flourish and meet the needs of
all Americans. With that in mind I am eager to discuss how we can
ensure affordable energy for consumers across the country while
also maintaining system reliability now and in the future.

So Mr. Chairman thanks for the hearing. To our witnesses,
thank you all for participating. I got your testimony here. We have
a couple of subcommittees meeting at the same time as you might
imagine, so I will be in and out. With that if there are other mem-
bers on the committee that would like the balance of my time I am
happy to yield to them and, if not, I will yield back to the chairman
and thanks again.

[The prepared statement of Mr. Walden follows:]

PREPARED STATEMENT OF HON. GREG WALDEN

As you will recall, last week we held our first hearing in the Powering America
series where we received testimony from a wide range of electricity sector stake-
holders. That hearing provided this committee with perspectives, concerns, and
ideas from the individuals who participate in electricity markets. Today, we pick up
where we left off and continue our review of America’s electricity system by hearing
from the individuals who operate the electricity markets, known as regional grid op-
erators.

Regional grid operators, or RTOs and ISOs, are one of the options Americans have
to access reliable and affordable electricity. They accomplish this by performing a
variety of functions, ranging from long-term transmission planning services to over-
seeing competitive energy markets where wholesale electricity is bought and sold.

In my home State of Oregon and the state of Washington similar grid operator
functions are performed for various consumer owned utilities through the Bonneville
Power Administration. BPA is a non-profit federal power marketing administration
based in the Pacific Northwest that is part of the Department of Energy. Past at-
tempts have failed to form a RTO for the states of Oregon and Washington, which
encompass my eastern Oregon district. That opposition remains strong today.

But given the size and scope of America’s electricity system, it is safe to say that
the job of regional grid operators has never been easy, and looking at recent devel-
opments within the nation’s power sector it is apparent that their job is becoming
even more challenging. Thousands of different stakeholders participate in the U.S.
electricity system and many of these stakeholders have differing and competing de-
sires for how wholesale electricity markets should be administered.
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The RTOs and ISOs, regulated by FERC, have the difficult task of deciding how
to best manage and oversee energy markets in order to provide power in the most
affordable and reliable way for the customers they serve. RTOs and ISOs do not own
any physical grid assets and they do not exist to create profit. They act as inde-
pendent, non-profit entities and their goal is to effectively orchestrate the generation
and delivery of affordable electricity across the bulk power grid by instantaneously
matching power supply with power demand for their customers.

Today, we have a panel of RTO executives who bring a wealth of experience oper-
ating organized electricity markets and I look forward to their ideas on how we can
best serve the needs of the customers they serve.

Additionally, I look forward to discussing other important issues with our wit-
nesses, such as how RTOs and ISOs can accommodate state policies in the areas
they serve while preserving the competitive nature of markets and how RTOs and
ISOs can incorporate new forms of generation onto the grid without compromising
system reliability.

Even though many Americans may not understand the complexities of wholesale
electricity markets, one thing most Americans do understand is the electricity bill
that arrives in their mailbox each month. This is especially true for American busi-
nesses who rely on affordable power to succeed and grow the economy. The goal of
this committee, and I think of the grid operators, is to make sure that consumers
are always coming out as winners. If we keep this goal in mind when making impor-
tant policy decisions, I am confident that the U.S. electricity system will continue
to thrive and flourish and meet the needs of all Americans. With that in mind, I
am eager to discuss how we can ensure affordable energy for consumers across the
country while also maintaining system reliability now and in the years to come.

Mr. UPTON. The gentleman yields back. The chair will recognize
the ranking member of the full committee, Mr. Pallone, for an
opening statement.

Mr. PALLONE. Thank you, Chairman Upton. This is the second
hearing on this subject in the subcommittee this month and just
like last week’s hearing, Ranking Member Rush and I worked in
partnership with Chairman Upton and Walden to set up today’s
hearing in order to provide us important and unbiased background
for future decisions.

I am pleased we have an opportunity to hear from those who are
entrusted to run the grid, the regional transmission organizations,
or RTOs. While versions of these independent system operators
have existed for decades, it was the Energy Policy Act of 2005 that
enshrined these organizations as central to the wholesale markets
and these markets have yielded us many benefits including some
of the lowest prices we have ever seen for electricity.

However, that doesn’t mean that we should just turn a blind eye
to the question of whether these organizations are properly posi-
tioned to address the many changes that are underway in the elec-
tricity sector. RTOs make decisions every day that greatly affect
the market, its participants, and consumers. In some ways they are
more powerful on a day-to-day basis than the Federal Energy Reg-
ulatory Commission, which is why we need to ensure that RTOs
are providing unbiased management of their systems and not veer-
ing into the kind of policymaking that is the responsibility of Con-
gress and the states.

Today, RTOs have their work cut out for them. New technologies,
evolving policies, fuel market changes, and aging infrastructure all
influence the operation, reliability, and resiliency of the grid, so too
do changes in patterns and distribution of electricity demand. All
of these factors have called into question the most basic tenets of
ratemaking and challenged the longstanding financial model for
utilities. They are also having an impact on wholesale markets
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with implications for the competitive position of more traditional
grid assets, and I am sure we are going to hear more about these
issues from our witnesses today.

The growth of distributed generation and these new technologies
are also creating opportunities for consumers and their advocates
to have a more active role in the electricity sector. Consumers are
driving policies at the state level through the Public Utility Com-
missions and seeking input on decisions that impact generation,
distribution, and transmission of electricity. Although consumers
have not played a role in RTO decisionmaking, it may be time to
put in place formal mechanisms to facilitate direct communication
between consumer advocates and the RTOs.

And each of the organizations we will hear from today operates
differently. While they are all administering wholesale markets,
their governance structures, market rules, state and regional poli-
cies, and relationships to market participants and consumers are
different. This hearing gives us the opportunity to compare and
contrast the different approaches and to evaluate whether some ap-
proaches offer advantages in managing the grid.

And keeping the electric grid operating is essential to our econ-
omy and our safety, so the RTOs’ focus on grid reliability and resil-
iency is understandable, but these concepts are evolving along with
the new technologies and tools that have emerged over the past
decade. Reliability and resiliency are no longer defined solely by
transmission and baseload generation assets. In some cases, I have
seen transmission projects needlessly rubberstamped in the name
of reliability.

There are certainly other ways to address reliability than just
gold plating the transmission system. Newer and bigger trans-
mission lines are no longer always the best or most cost effective
answer to the question of how we improve reliability. It is time for
the RTOs to begin to adapt to this new reality. Distributed energy
resources, renewable and otherwise, along with efficiency and de-
mand response are equally important. And of course we certainly
do need more interstate and interregional transmission, particu-
larly from the Great Plains to the rest of the Eastern Interconnec-
tion. The lack of progress in this area leads me to ask whether the
approval process between regions is working as effectively and effi-
ciently as it should and whether regions have become too balkan-
ized and unable to work together for the greater good.

So Mr. Chairman, I am pleased that we have been able to work
together on this hearing series evaluating our nation’s electricity
markets. Last week, we learned about the perspectives of market
participants and today have an experienced panel representing our
nation’s RTOs. But what we have been missing so far is an anal-
ysis of consumer perspectives. And there are number of important
issues impacting consumers that we must consider including gov-
ernance structure, cost recovery models, and appropriate trans-
parency, and I hope that we will commit to holding such a hearing
from the consumer perspectives in the near future.

That said, I look forward to hearing from the panel and I yield
back, Mr. Chairman.

Mr. UproN. Thank you. With that, all member statements have
been completed. We are joined by great witnesses today and we
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will start with 5 minutes for each one with Gordon van Welie,
president and CEO of ISO New England.
Welcome. You need to hit the mike button there.

STATEMENTS OF GORDON VAN WELIE, PRESIDENT AND CEO,
ISO NEW ENGLAND; NICK BROWN, PRESIDENT AND CEO,
SOUTHWEST POWER POOL; BRADLEY C. JONES, PRESIDENT
AND CEO, NEW YORK ISO; RICHARD DOYING, EXECUTIVE
VICE PRESIDENT, MIDCONTINENT ISO; CHERYL MELE, SEN-
IOR VICE PRESIDENT AND CEO, ERCOT; KEITH CASEY, VICE
PRESIDENT, MARKET & INFRASTRUCTURE DEVELOPMENT,
CALIFORNIA ISO; AND, CRAIG GLAZER, VICE PRESIDENT,
FEDERAL GOVERNMENT POLICY, PJM INTERCONNECTION,
LLC

STATEMENT OF GORDON VAN WELIE

Mr. VAN WELIE. Good morning, Chairman Upton, Ranking Mem-
ber Rush, and members of the subcommittee. Thank you for the op-
portunity to appear before you this morning. As you said, my name
is Gordon van Welie. I am the CEO of ISO New England. And the
ISO was established back in 1997 and led to the creation of whole-
sale electricity markets and the subsequent investment in the re-
gion of some $30 billion in electricity supply and transmission in-
frastructure.

This has caused a dramatic change in how electricity is produced
and consumed and I believe this transformation is accelerating.
Wholesale markets have produced demonstrable benefits for New
England electricity consumers. For instance, in 2016, New Eng-
land’s wholesale electricity markets cleared $5.4 billion in reve-
nues. This was the lowest since 2003 and down from high water
mark of nearly $14 billion in 2008. During this period, emissions
have decreased substantially, and since I last appeared before this
subcommittee the forward capacity market has driven investment
in approximately 5,600 megawatts of additional generation in de-
mand resources including energy efficiency.

I last appeared before the subcommittee in March of 2013 to dis-
cuss the transformation of our power system resources. At the
time, I noted a pair of key issues. First, the critical need for accu-
rate price formation and performance incentives in our wholesale
markets to ensure reliable electricity supply, and second, I stressed
the importance of adequate fuel infrastructure and supply arrange-
ments. We now have had an additional 4 years of experience to un-
derscore the importance of both issues.

I would like to update the subcommittee on these issues and also
speak to cybersecurity challenge. First, I would like to comment on
the issue of state-sponsored resources and their impact on whole-
sale markets. The region is preparing to accommodate an influx of
state-sponsored, carbon-free resources. ISO New England has pro-
posed changes to our forward capacity market to ensure appro-
priate price formation and to accommodate the states’ policies.
These changes will allow existing resources that are seeking to re-
tire to swap their capacity obligations with state-sponsored re-
sources. We believe that this is innovative way to continue to uti-
lize the wholesale market to ensure reliability while gradually
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transitioning the region towards an energy supply with lowered
carbon emissions.

We are currently discussing this proposal with our stakeholders
and intend to file the market rules with the FERC in January of
2018. This proposal will likely accelerate the retirement of uneco-
nomic non-gas generators which are the resources we currently rely
upon when the region’s gas pipelines are constrained and unable
to supply gas generators.

This leads me to the issue of fuel security, which continues to be
a top priority for ISO New England. The region is experiencing a
major shift in the generation mix and we anticipate this ongoing
transition could lead to the retirement of approximately a third of
the generation fleet within the next decade. The shift away from
generators with onsite fuel to gas generators relying on just-in-time
fuel delivery has exposed the limitations of New England’s fuel in-
frastructure.

As I have previously testified, the constraints on the natural gas
transportation during very cold winters can lead to reliability risks
and price volatility in the wholesale market. The transformation of
the resource mix will continue to drive additional retirements
among gas generators and likely exacerbate the effects of these
pipeline constraints. In order to mitigate the risk, New England
market participants or the states will have to invest in sufficient
infrastructure and fuel arrangements and the ISO may have to
make additional improvements to the wholesale market rules to
incent these investments. The ISO is studying this fuel security
risk and will report preliminary results in October of this year.

Finally, the ISO is working to improve the safeguards for our
control center and business system infrastructure. We recognize
the volume and sophistication of the threats against the electric
grid are rising. I can assure the subcommittee that we also recog-
nize the importance of critical cybersecurity assets that we operate
and are constantly working to identify and address these dynamic
and evolving challenges.

Since I last appeared before the subcommittee, ISO New England
has made many operational and market-based changes to meet the
needs of our region. Market forces and public policy decisions are
impacting both operations and markets and the region continues to
require innovative solutions to ensure reliable, environmentally re-
sponsible, and competitive electricity supply. I believe that the col-
laborative governance and risk management structures in place in
New England will keep us on course to navigate and meet these
challenges. Thank you and I look forward to your questions.

[The prepared statement of Mr. Van Welie follows:]
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OF THE NATION’S WHOLESALE ELECTRICITY MARKETS.”
WEDNESDAY, JULY 26, 2017

ISO New England operates New England’s wholesale electricity markets, including Day-Ahead
and Real-Time energy markets, the Forward Capacity Market (FCM), and markets for ancillary
services. These markets continue to operate efficiently and provide significant benefits to
customers.

Total expenditures in these wholesale electricity markets in Calendar Year 2016 fell to $5.44
billion (down from a high of $13.96 billion in 2008). However, the region is challenged with
natural gas pipelines constraints that cause reliability concerns and price volatility. From
December 2013-February 2014, wholesale energy markets reflected these shortages with costs
of roughly $5.05 billion {with natural gas averaging over $19/MMBtu} over the winter months.
The Forward Capacity Market is achieving the objective of ensuring an adequate supply of
capacity {both electric generation and demand resources) and investment in new capacity
resources was incentivized when capacity was short. Competition between existing and new
capacity resources in the most recent auction returned prices to their lowest fevel in the last
four auctions.

Wholesale energy market prices have decreased due to the lower prices of fuel {when gas
pipelines are not constrained) and increasing amounts of state-sponsored, low marginal cost
energy resources, This trend is expected to continue as more state-sponsored resources are
added. As a result, all wholesale resources in New England wili gradually become more
dependent on capacity market revenues, which consequently will increase over time,

New England is preparing for the impact of significant additional quantities of state-sponsored
resources. The 1SO is working with stakeholders to propose changes to the FCM to ensure
appropriate price formation and allow the substitution of existing resources with state-
sponsored resources.

The region is experiencing a major shift in the generation mix due to the steady retirement of
uneconomic, non-gas generation {we expect this ongoing transition could lead to the retirement
of approximately a third of the generation fleet within the next decade). Non-gas generators
that are good performers are crucial to maintaining power system reliability during the winter
due to gas pipeline constraints. The lowered energy market revenues and changes to the FCM to
accommodate state-sponsored resources will likely accelerate the retirement of those resources
— exacerbating the negative effects of gas pipeline constraints during the winter. The ISO is
studying this fuel security risk and will report preliminary results in October of this year.

The I1SO is working to safeguard our control center and business system infrastructure from an
ever-increasing cyber threat that is growing in sophistication.
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TESTIMONY OF
GORDON VAN WELIE
PRESIDENT & CHIEF EXECUTIVE OFFICER, ISO NEW ENGLAND

BEFORE THE HOUSE ENERGY & COMMERCE COMMITTEE
SUBCOMMITTEE ON ENERGY

“POWERING AMERICA: A REVIEW OF THE OPERATION AND EFFECTIVENESS
OF THE NATION’S WHOLESALE ELECTRICITY MARKETS.”

WEDNESDAY, JULY 26, 2017

Chairman Upton, Ranking Member Rush, and members of the subcommittee, thank you
for the opportunity to appear before you this morning. I'd also like to express my appreciation
to Congressmen Welch and Kennedy, as well as their staffs, for their ongoing interest and

attention to the challenges facing the New England region.

My name is Gordon van Welie, and | am the president and chief executive officer of
1SO New England {ISO-NE}. ISO New England is the independent system operator of the
New England power grid and wholesale electricity markets. We have three major areas of
responsibility: We operate the bulk electric system on a 24-hour, seven-day-a-week basis, we
administer the region’s wholesale electricity markets, and we are responsible for long-term

planning of the transmission system.

2017 marks the 20" anniversary of ISO New England. During the last two decades, the
region has undergone {(and continues to undergo) a monumental change in how electricity is

produced and consumed. Since the ISO was created, New England has invested approximately
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$30 billion in capacity and transmission infrastructure.! Perhaps most relevant to my testimony
today is the region’s commitment to investing in critical capacity resources. Since Forward
Capacity Auction #7 was conducted in February 2013 {for commitments to provide capacity
starting June 2016), over 3,600 megawatts (MW) in new generation and over 2,000 MW in new
demand resources (including energy efficiency) have taken on capacity supply obligations

{CSO). This investment has been critical as older oil, coal and nuclear plants continue to retire.

In addition, wholesale markets continue to harness the benefits of low cost natural gas,
and combined with regional investments in energy efficiency and behind-the-meter
solar/photovaeltaic resources, have returned demonstrable benefits for New England electricity
consumers. For instance, in 2016 New England’s wholesale electricity markets ($5.44 billion) fell
to their lowest level since 20032 -- down from a high-water mark of nearly $14 billion in 2008.

During this period, emissions have decreased substantially.

In prior testimony before the subcommittee, | highlighted “serious operational
challenges facing New England’s power system.”” Specifically, | called attention to “a major shift
that has occurred in the region’s generation mix” and the reliability concerns stemming from
“limitations of the current market design and the consequent inadequate fuel arrangements.” |

submitted that testimony on March 19, 2013,

! This investment includes approximately $14 billion in natural-gas fired generation, $12 billion in existing and upcoming
electric transmission, and state-sponsored investment in in energy efficiency, solar/photovoltaic resources and wind ($4
billion]).

Z New England’s wholesale electricity markets include the region’s energy markets (Day-Ahead and Real-Time), the
Forward Capacity Market, and ancillary services markets.

#150 New England testimony before the US House Energy & Power Subcommittee on March 19, 2013

2
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Since that time, ISO New England has undertaken many improvements to address
specific reliability concerns. Most significantly, ISO New England has filed, and the Federal
Energy Regulatory Commission (FERC) approved®, changes to the Forward Capacity Market
(FCM) known as Pay for Performance (PFP). Under PFP, resources are required to provide
energy during times of system stress. Failure to perform (regardless of the reason) will
dramatically reduce a resource’s capacity payment while performance in excess of the
obligation is rewarded. In addition, we have made energy market changes to strengthen
resource performance {including hourly offers, sub-hourly settlements, and increased scarcity
pricing); new situational awareness and forecasting tools; improved communication with

pipeline operators; and the winter reliability programs to boost fuel inventories.

Moving forward, ISO New England is focused on initiatives that address three distinct
challenges: The impact of greater levels of state-sponsored resources on wholesale markets,
identifying and quantifying the shortcomings of the fuel delivery system in New England and

the continued strengthening of cybersecurity staffing, systems and controls at the I1SO.
Challenge 1: State Sponsorship for New Resources Drives the Need for Capacity Morket Changes

The New England states have aggressive goals with respect to de-carbonization of their
economies. Consequently, they have been focused on reducing emissions from existing fossil-
fired generation, increasing the efficiency of energy usage and adding non—carbon»’emitting
forms of electric energy, typically referred to as “renewable energy.” Although state-sponsored

resources currently represent a small portion of the overall energy production, the New

+ FERC regulates wholesale markets and thus must approve any changes to our markets.
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England states are planning to accelerate their efforts as they strive to meet their renewable
portfolio standards, greenhouse gas reduction and environmental goals, and other specific
policy objectives. With many of these resources having the potential to provide capacity to the
region, markets need to accommodate their presence while still providing just and reasonable
rates for other new and existing resources needed to ensure reliability. We expect that an
anticipated influx of energy resources with very low operating costs will lower prices in the
wholesale energy market, thereby gradually making all wholesale resources more dependent
on revenue from the Forward Capacity Market. This makes appropriate price formation in the

capacity market crucial to ensuring regional resource adequacy.

In response to this challenge, in August 2016, the New England Power Pool initiated a
process known as Integrating Markets and Public Policy (IMAPP}. The IMAPP process focuses on
the integration of greater levels of state-sponsored energy projects into the New England
markets and the potential for adverse impacts on price formation critical to maintaining a high-

performing fleet of power system resources (including both generation and demand resources).

One of the more prominent challenges is that the FERC-approved capacity market rules
that govern minimum bids for new resources in order to protect price formation (known as the
Minimum Offer Price Rule) may result in some new state-sponsored resources failing to clear
Forward Capacity Auctions. However, since these resources will nonetheless be built (having
already entered into long-term contracts with utilities driven by state clean energy mandates),

there is concern that some New England ratepayers may pay to “over-procure” capacity —
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paying both for resources that clear the capacity market as well as for the resources developed

to meet public policy requirements.

Competitive Auctions with Sponsored Policy Resources {CASPR) Solution

For several years, I1SO New England has voiced support for pricing carbon as an efficient
means to meet carbon reduction goals while continuing to harness the benefits of competition
through wholesale markets. However, through participation in IMAPP and discussions in other

forums, the New England states have clearly articulated significant concerns with this approach.

Given the pressing need to accommodate state public policy priorities in the near-term®
while the IMAPP process plays out, in April 2017, the ISO introduced a concept for changes to
the Forward Capacity Market. We call this concept Competitive Auctions with Sponsored Policy
Resources {CASPR).6 Under the CASPR proposal, the primary capacity auction would operate
much as it does now. However, CASPR creates a secondary, or “substitution” auction following
the primary auction to bring together new, state-sponsored resources that did not clear the
primary auction with capacity resources that cleared the primary auction but, given the
opportunity, would choose to retire.” The Minimum Offer Price Rule would not apply in the

substitution auction, potentially allowing a retiring resource to transfer its capacity supply

5 In addition to market changes to accommodate the states’ near-term goals, New England stakeholders continue to
discuss longer-term options to potentially achieve state policies through wholesale markets {e.g,, a Forward Clean Energy
Market).

7 These resources are likely to be aging oil- and coal-fired resources that have signaled that they wish to permanently
retire from the capacity market if the capacity price clears below a level that allows them to remain economic.

5
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obligation to a new state-sponsored resource and dividing the capacity payment in a mutually-

beneficial manner.

The substitution auction will accommodate state-sponsored resources over time
(thereby reducing over-procurement) and likely help the New England states achieve their
carbon-reduction goals by incentivizing older, higher-emitting resources to retire sooner. (As i
discuss below, this will likely accelerate the need for a solution to New England’s fuel security

challenges.)

We are working through our stakeholder process to further develop the CASPR proposal
and we plan to file the proposal with FERC in the December-January timeframe. Our goal is to
have the tariff changes in place by March 2018 for resources seeking to qualify in the 13
Forward Capacity Auction {which will be run in February 2019 to secure capacity for the

capacity supply obligation year beginning in June 2022).

Challenge 2: The Transformation of the Resource Mix is Creating a Fuel Security Risk

New England relies on the Forward Capacity Market to ensure an adequate supply of
capacity and thus far, has allowed the region to continue to meet its capacity needs while
facilitating the transformation of the resource mix. In the past few years, the capacity market

has incentivized — through a market-based investment signal - a substantial amount of new
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capacity resources, including highly efficient natural-gas fired power plants, as well as

investments in renewable energy and demand resources, including energy efficiency.®

In 2000, oil- and coal-fired generators produced a combined 40% of New England’s
electricity, while natural gas produced 15%. Since that time, the shale gas revolution has
lowered gas prices resulting in a much heavier reliance on relatively cleaner and cheaper gas-
fired resources in New England. In 2016, natural gas produced nearly half of the electricity in
New England {49%); by contrast coal and oil combined only produced 3% of the regional
electricity needs — mostly during peak winter and summer days ~ while still representing over a

quarter of the production capacity in the region.

As the regional grid continues to evolve, low fuel prices have led to lower wholesale
energy prices. Wholesale prices are further reduced by injections of energy from state-
sponsored resources that typically have very low production costs, as well as lower overall
demand stemming from investments in energy efficiency and behind-the-meter solar-
photovoltaic {PV) resources. While low wholesale energy market prices certainly benefit
consumers, they eventually lead to economic stress on power plants that were designed to
operate on a near continuous basis and garner the majority of their revenues from the energy
market {such as steam generators powered by oil, coal and nuclear). And as expected, we have

seen retirements in these classes of resources.

8 For Calendar Year 2016 (CY16), $1.16 billion in Forward Capacity Market payments translated to roughly .9-cents/kWh
($.009) on a retail bill. To put that in context, the all-in wholesale electricity price for CY16 was 6-cents/kWh {which
includes supply costs and transmission costs). Capacity payments will increase in coming years in order to pay for the
increased investment in new resources and the reduction in revenues in the wholesale energy market.

7
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This trend will accelerate significantly in the coming years as New England states
contract for substantial amounts of policy driven resources {primarily carbon-free, low marginal
cost resources). This acceleration will have a pair of consequences: First, it makes the remaining
merchant generation fleet in New England, which is needed for reliability, more dependent on
revenues from the Forward Capacity Market and consequently on appropriate pricing in that
market. Second, it increases dependence on gas-fired generators, thereby exacerbating
regional concerns relating to reliable system operations in the winter, in particular due to

constraints on the transportation of natural gas to the region.®

In my March 2013 testimony, | noted that for “power-grid reliability to be maintained,
we need to have adequate levels of fuel inventory within the region, either through storage or
reliable transportation arrangements so that the electric sector is ready to respond whenever
called on by the ISO.” We now have an additional four years of operational experience to

further underscore how important fuel security is to New England.

As New England has increased its reliance on natural gas, we have not seen a
corresponding increase in the region’s natural gas transportation and storage infrastructure,
which is currently stressed to meet demand for natural gas for both home heating and power
generation during the coldest weeks of the year. The shift from power plants with on-site fuel
supply (e.g., oil, coal and nuclear) to plants relying on the natural gas transportation network to

deliver fuel when needed has exposed the limitations of New England’s fuel infrastructure

¢ In addition to reliability concerns, constraints on the natural gas pipeline network result in price increases as well, From
December 2013-February 2014, cold weather resulted in constraints on natural gas pipelines and wholesale markets
reflected these shortages with costs of roughly $5.05 billion {with the cost of natural gas averaging over $19/MMBtu)
over these three months,

8
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system and highlights the challenge of securing fuel in advance of power system demands. New
England’s inability to reliably and consistently import sufficient levels of natural gas leads to
several consequences, in particular reliability risks, price volatility and an increased use of oil-
and coal-fired resources that are traditionally more carbon-intensive, less efficient, and more

expensive to operate than most natural gas plants.

For several winters, SO New England has implemented {with FERC's approval) short-
term winter reliability programs to incentivize more robust fuel security arrangements heading
into the winter season. From Winter 2018 onwards, we will be relying on market rules that
incentivize generator performance, notably the abovementioned Pay-For-Performance
incentives. However, when the PFP incentives were developed in 2013, they were structured to
incent gas-fired generators to install dual-fuel capability (to make it economic for gas
generators to switch from pipeline gas to locally stored oil when gas pipelines become
constrained) and phased in over multiple years. Since that time, additional changes have
occurred that cause us to be concerned that the PFP incentives, as presently formulated, may
not be sufficient to ensure fuel security during the winter, These changes include significant
opposition to the siting and permitting of new dual-fuel facilities and additional emission limits
that restrict the amount of time generators can operate on oil, which is likely to create greater

dependency on imported liquefied natural gas (LNG).

While we have had the ability to rely on non-gas generators {including oil, coal and

nuclear resources) when gas pipelines become constrained, we have seen a large number of
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these resources retire in recent years. We expect that many more of these resources will retire

in the coming years due to the aforementioned economic realities and environmental policies.

To add some detail —since 2013, about 4,200 megawatts (MW} of oil, coal and nuclear
capacity have either already retired or signaled retirement plans through our Forward Capacity
Market. Beyond the retirements we have already seen, we believe an additional 5,500 MW of
oil- and coal-fired facilities remain “at-risk” of retirement in the coming years and the owners of
the larger of the two remaining nuclear facilities (the 2,100 MW Millstone Power Station) are
evaluating the long-term viability of that facility. Although the precise timing of future
retirements is uncertain, we know New England is on a course to turn over nearly one third of

its generating capacity.

Any region that experiences a similarly dramatic shift — whether the region utilizes the
competitive benefits of wholesale markets or remains vertically-integrated — must bring
forward new investment in power system resources to replace those resources that are
retiring. To ensure that power system reliability is not compromised, further investment is
required in fuel infrastructure and supply, which includes investments in both physical
infrastructure and in forward arrangements for the supply of these fuels. Investments in
variable forms of renewable energy will help offset overall energy production from fossil
generators on overage during the course of the year, but cannot be relied upon to produce
energy in the moment, or over extended periods, when the sun does not shine and the wind

does not blow. Currently, there are no technologies that can provide large scale, seasonal

10
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electricity storage, which is what would be required to avoid the additional fuel arrangements

(LNG, natural gas or oil) needed to supply the natural gas and remaining oil generation fleet.
ISO New England is Undertaking a Fuel Security Analysis

To better understand and quantify this risk, the 1SO is conducting a fuel security analysis
to study the ability of generators to obtain the fuel they need to produce electricity during the
winter peak season.’® The study is examining more than twenty cases of generating resource
and fuel-mix combinations in the year 2025 and will quantify each case’s fuel security risk. in
particular, we wani to examine the reliability risks resulting from additional non-natural gas
generator retirements, with the addition of more renewable resources and the assumption that

no new additional gas infrastructure is built.

Fuel security risk will be measured by the number and duration of operating reserve and
energy shortfalls that could occur during the entire winter period in 2025 and that would
require implementation of emergency procedures to maintain reliability. Completion of the
study is expected in October, and in consultation with stakeholders, the ISO will determine
whether further operational or market design measures will be needed to address the region’s
fuel security risk. While not an exhaustive list, options for mitigating fuel security risk can range
from creating market incentives to incent individual generators to make adequate fuel storage
and resupply arrangements {essentially creating a virtual pipeline to supply oil and/or LNG to

the gas generation fleet}, to investing in new pipelines, to investing in additional transmission
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to access greater amounts of dependable clean energy from our neighbors {with corresponding

contractual arrangements to ensure deliveries when needed).

Chailenge 3: Continued Vigilance on Emerging Security Threats

As this subcommittee is well aware, the volume and sophistication of the digital and
physical threats to the bulk power system are steadily increasing. We are the only industry that
owns and operates critical digital infrastructure that is subject to mandatory and enforceable
security standards — the North American Electric Reliability Corporation’s Critical Infrastructure
Protection {CIP) standards. The industry has already undertaken several updates since the

advent of these standards a decade ago {with CIP Version 5 being the current baseline).

Beyond CiP, | would like to highlight several steps taken by I1SO New England in this
regard. To be able to detect, withstand, and recover from cyberattacks, the ISO has
implemented an extensive system of process controls, advanced detection and response
systems, and redundancy in systems and control centers. Building on existing tools, we
faunched the 24/7 Security Operations Center in 2015 to provide round-the-clock monitoring of
the 1SO network, and a 2017 project will apply best practices for isolating access to internal
networked services and systems. In compliance with revised CIP standards, we’ve tightened
security controls for cyber assets and visitors to 1SO facilities. We'll also be tightening security
controls for hardware, software, and services associated with system operations, in response to

anticipated NERC standards for supply-chain management.

12



24

1SO New England will again participate in the NERC-led GridEx exercise on cyber and
physical security in November. This is in addition to the annual cybersecurity training

undertaken by all ISO New England employees.

For security reasons we do not discuss the details of our cyber and physical defenses
publicly, although | can assure you that we are actively engaged with other grid operators and
the appropriate state and federal authorities to share information in this area. We recognize
the importance of the infrastructure we operate and are constantly working to identify and

address these dynamic and evolving challenges.

Conclusion

Since 1 last appeared before the subcommittee, New England has made many
operational and market-based changes to meet the needs of the region. However, we are fully
immersed in a major transformation of how electricity is produced and consumed in New
England. Market forces and public policy decisions are impacting both operations and markets,
and require solutions in order to fully realize their reliability, economic and environmental
potential. However, | believe that the collaborative wholesale market and power system
governance and risk management structures in place in New England will keep us on course to

navigate and meet these challenges.

Thank you.

13
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Mr. UpTON. Thank you.
Next, we are joined by Nick Brown, president and CEO of South-
west Power Pool. Welcome.

STATEMENT OF NICK BROWN

Mr. BROWN. Thank you and good morning, Chairman Upton and
Ranking Member Rush and all the members of the subcommittee.
My name is Nick Brown. I am president and CEO of Southwest
Power Pool, an organization for which I have worked 32 years. The
title of today’s topic, Review of the Operation and Effectiveness of
the Nation’s Wholesale Electricity Markets, I appreciate your inter-
est in that topic and I am here to tell you the wholesale markets
are functioning very well and very effectively.

In Southwest Power Pool we are focused on end use customers
and we focus a great deal of our attention in ensuring that our ben-
efit to cost ratio is large and increasing. Today it is greater than
11:1 versus the cost of operation of our organization across all re-
ports of 14 states in the central part of the U.S. We have over
83,000 megawatts of generation and our footprint serving just shy
of 55,000 megawatts of load, so obviously our reserve margins are
multiple of our minimum criteria and we are very blessed that that
portfolio is very diverse.

We have significant coal, gas, nuclear, a huge amount of wind
and continuing to grow, and hydro. In fact, this morning I pulled
up our web site in real time, a typical summer day, and our foot-
print wa 46 percent coal, 28 percent wind, 19 percent natural gas,
6 percent nuclear, 4 percent hydro, a very diverse portfolio.

Very important to understand that the wind in our footprint has
grown significantly over the past decade to nearly 17,000
megawatts. Nearly 17,000 megawatts. Also important is that half
of that came on line in the last 2 years. It operates extraordinarily
reliably and does so for a multiple of reasons.

I will tell you as an engineer with training in operations and
planning, if you had asked me 10 years ago if we would have been
able to reliably accommodate even half of that I would have said
no. Period. End of discussion. So how are we able to do that today?
There are specific reasons that we are able to accommodate that
magnitude of wind in a very reliable fashion.

First and foremost, over the last 10 years, we have invested in
nearly $10 billion in transmission across our 14-state footprint and
that has been paid for under policies developed by our regional
state committee who is comprised of a commissioner from each of
our states who, collaboratively, through our committee and their
committee processes, determined a cost allocation process to pay for
that transmission. But for that transmission we would not be able
to accommodate in a reliable fashion that magnitude of wind.

Second, a day-ahead energy and day-ahead unit commitment
market, we are able to commit generating units across those 14
states in a very, very reliable fashion. And then third, we consoli-
dated all of the balancing authorities, more than 20, in our 14-state
footprint, but for any one of those being pulled out of the equation
we would not be able to accomplish. Reliability is job one. We can
accommodate managing the system in a reliable fashion and we
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can mandatorily from a reliability unit commitment perspective
maintain whatever generation is needed to protect reliability.

Second, I want to go on to cybersecurity. It is an interest. It is
a very, very high risk for our organization, but we are subject to
the standards of the North American Electric Reliability Corpora-
tion. They require us to mandatorily comply with those. We are
heavily audited against those. They are backstopped by the Federal
Energy Regulatory Commission as are our market rules and we are
subject to penalties of up to a million dollars a day per violation.

I believe we are in good hands, but the reliability standards are
a threshold. We focus on security far above minimum reliability
standards. I appreciate your time today.

[The prepared statement of Mr. Brown follows:]
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Executive Summary

Southwest Power Pool: SPP is one of seven independent system operators (ISO) and
regional transmission organizations (RTO) in the United States. We are a nonprofit
corporation with a diverse membership of 95 companies, and on their behalf we manage
a network of more than 65,000 miles of high-voltage transmission lines and dispatch
nearly 800 generators across a 546,000-square mile footprint stretching from Louisiana to
the Canadian border. We are designated by FERC to ensure the reliability of the nation’s
clectric grid, direct construction of transmission upgrades, and facilitate the purchase and
sale of electricity in a wholesale energy market.

History of Success: SPP has successfully coordinated the electric reliability since 1941,
largely on the strength of our relationships with stakeholders. SPP received FERC’s RTO
designation in 2004, grew our footprint from eight to 14 states between 2009 and 2015
and expanded our duties to include real-time and next-day energy markets and a
consolidated Balancing Authority.

Value of SPP’s Markets: SPP’s Integrated Marketplace is the mechanism through which
we facilitate the sale and purchase of electricity to ensure cost-effective electric reliability
throughout our region. Our market is the product of more than two decades of
development and refinement and is subject to oversight by the ISO/RTOs themselves,
independent market monitors, and FERC. For the last five years the cost of energy in the
SPP region has been among the lowest in the nation. In its first year of operation, SPP’s
markets delivered $380 million in net savings to our members and their customers,
paying for themselves in just four months. They now provide market participants nearly
$500 million in benefits annually, and to date they have reduced the cost of electricity by
more than $1.25 billion in our region.

Renewable Energy: SPP has overcome significant operational challenges and proved
experts” assumptions false by successfully integrating substantial amounts of wind power
into our system. Wind is now the second most prevalent fuel source in the SPP region,
making up over 25 percent of our energy generated this year, behind only coal, and
serves continually more and more of our load without any undesirable impacts to
reliability.

Challenges of Wind Integration: Rapid and substantial integration of wind comes with
challenges, such as dramatic swings in wind output upward of 10,000 MW in less than 24
hours, and significant and sudden loss of wind generation due to icing and uncertainties
inherent to wind forecasting.

Markets and transmission as enabling resources: Successful integration of wind and
other renewable and variable energy resources is dependent on enabling transmission
infrastructure, consolidated balancing authorities, and effective market processes. High
levels of wind and other variable energy resources could not be reliably dispatched
without sufficient transmission to move energy from where it’s generated to where it’s
needed, and our markets facilitate the real-time dispatch of variable and other generation
resources to ensure reliable, affordable power for more than 17 million people in SPP’s
region.
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Good morning. Let me begin by thanking Chairman Upton, Ranking Member Rush, and the
members of the Energy and Power Subcommittee of the House Committee on Energy and
Commerce for inviting me to testify before you this morning. My name is Nick Brown. I am the
president and CEO of Little Rock, Arkansas-based Southwest Power Pool (SPP): the Federal
Energy Regulatory Commission (FERC)-designated Regional Transmission Organization for all
or part of 14 states including much of the Midwest. I also serve as the current chair of the

ISO/RTO Council (IRC).

SPP is one of seven independent system operators (1SO) and regional transmission organizations
(RTO) in the United States. Among other responsibilities, we are designated by FERC to ensure
the reliability of the nation’s electric grid, direct the construction of transmission upgrades, and
facilitate the purchase and sale of electricity in a wholesale energy market, and we do so for two-
thirds of the U.S. We are a nonprofit corporation with a diverse membership of 95 companies,
and on their behalf we manage a network of more than 65,000 miles of high-voltage transmission
lines and dispatch nearly 800 generators across a 546,000-square mile footprint stretching from
Louisiana to the Canadian border. Our membership includes independent transmission
companies, independent power producers, marketers, municipals, state and federal agencies,
electric cooperatives, and investor owned utilities. Additionally, we provide contract services to

the Southwestern Power Administration, a federal agency.

SPP has coordinated the reliability of the bulk electric grid for over 75 years. We formed in 1941
when eleven regional power companies pooled their resources to keep Arkansas’ Jones Mill
aluminum plant powered around the clock in support of critical, national defense needs during
World War I1. From then until our incorporation in 1994 and based entirely on the strength of

our relationships with stakeholders, we facilitated interstate commerce, wrote standards to ensure
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nationwide reliability, and ensured the lights stayed on across our footprint. Our tariff,
responsibilities, and staff size have grown significantly, but our values and commitment to

serving our members have remained the same.

SPP received FERC’s RTO designation in 2004 and our footprint expanded into Nebraska in
2009 and to the Canadian border in 2015 with the addition of the Integrated System, which
includes the Upper Great Plains Region of the Western Area Power Administration, a federal
agency under the U.S. Department of Energy. Each milestone is evidence of our commitment to
doing the right thing for the right reason in the right way. That we’ve accomplished these things
while also expanding our footprint from eight to 14 states and our duties to include real-time and

next-day energy markets and a consolidated Balancing Authority is proof our strategy works.

We and our peers are among the most highly regulated businesses in the U.S., subject to
regulation and audits by FERC and required to operate strictly under a FERC-approved tariff,
We are likewise regulated and audited by NERC, the reliability compliance enforcement
authority, and as part of the Energy Policy Act of 2005, NERC has the authority to fine us more

than $1 million dollars per day per compliance violation.

As SPP works diligently to ensure the supply of the most reliable and cost-efficient electric
power for our entire region, we create value for our members through our expertise and the
economies of scale afforded by our business model. Major services included in SPP membership
include facilitation of a rigorous, proven stakeholder process; reliability coordination; tariff
administration, scheduling and transmission settlements; reserve sharing; transmission system
planning and coordination; operation of our Integrated Marketplace, including market
setilements and congestion hedging; operations training; and compliance monitoring, SPP

membership reduces members’ requirements associated with Balancing Authority, Transmission



31

Service Provider, Planning Coordinator, and Reliability Coordinator functions. As SPP assumes
administration of these services and compliance responsibilities, costs that would otherwise
incurred by individual entities or associated with third-party provision of these services decrease

or are eliminated.

SPP’s regional approach to transmission planning optimizes the existing transmission system
while determining the best opportunities for transmission expansion needed to ensure reliability,
make SPP’s markets more efficient, and meet public policy objectives. SPP and its stakeholders
have long considered a robust transmission grid to be a prerequisite to reliable, efficient
operations. It was not until 2016, though, that we first published transmission infrastructure’s

value to our region.

Whereas previous studies projected the expected future value of transmission construction based
on available forecast data, the 2016 Value of Transmission study undertaken by SPP used actual
historical operating data obtained during the first year of operation of SPP’s Integrated
Marketplace to document transmission value already realized. In addition to fuel cost savings,
the study used metrics accepted by the industry to quantify other benefits associated with the
transmission expansion upgrades, including reliability and resource adequacy benefits,
generation-capacity cost savings, reduced transmission losses, increased wheeling revenues and
public policy benefits associated with more optimal wind development facilitated by the
transmission upgrades. The net present value of all quantified benefits is expected to exceed
$16.6 billion over a 40-year period, resulting in a benefit-cost ratio of at least 3.5-to-1. This
means the investments are expected to produce more than $3.50 in overall benefits for every $1

in transmission-related costs.
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SPP’s Integrated Marketplace is the mechanism through which we facilitate the sale and
purchase of electricity to ensure cost-effective electric reliability throughout our region. It does
not include a capacity market, and it is agnostic to fuel sources. Market algorithms dispatch the
most reliable and least cost generation to meet demand. When we launched the Integrated
Marketplace in 2014, arguably the biggest and most impactful single effort in our organization’s
history, we did so on time and under budget with the highest degree of quality. Along with our
fellow ISO/RTOs across the U.S., our markets are the product of more than two decades of
development and refinement. They are subject to a comprehensive structural and behavioral
regulatory framework that includes oversight by the ISO/RTOs themselves, independent market

monitors, and FERC. [ urge great care to anyone considering changes to proven market rules.

The Integrated Marketplace has provided our members and their customers’ tremendous value.
For the last five years, from 2012-2016, the cost of energy in the SPP region has consistently
been among the lowest in the nation, considering both ISO/RTO markets and other wholesale
trading locations. In its first year of operation, SPP’s markets delivered $380 million in net
savings to our members and their customers, paying for themselves in just four months. Analysis
has shown their continued value: they now provide market participants nearly $500 million in
benefits annually. To date, SPP’s Integrated Marketplace has reduced the cost of electricity by

more than $1.25 billion in our region.

Savings from SPP’s markets and transmission planning efforts make up just a portion of the
overall value we afford our members. These and other services, including reliability
coordination, training, and more, provide net benefits to our members in excess of $1.7 billion

annually at a benefit-to-cost ratio of 11- to-1,
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Today, we continue to demonstrate the successful evolution of our organization, evidenced
particularly by our maturation of our cyber security practices and the effective management of a
grid that’s increasingly proliferated with renewable generation sources. SPP acknowledges the
risk of a cyber attack as one of our top corporate risks, and with the other North American
ISO/RTOs we support our collective resiliency efforts and the advancement of the cybersecurity
posture of the power grid. We have and will continue to partner with state, local, regional,
provincial and federal governments in Canada and the United States, NERC, the Electric Sector

Coordinating Council, utilities, and academia to stay ahead of continuously advancing threats.

SPP collaborates with organizations including NERC’s Electricity Information Sharing Analysis
Center (E-ISAC) and local, state, regional, provincial and federal agencies in Canada and the
United States, including Public Safety Canada, the FBI and Homeland Security, to ensure all
[SOs/RTOs are secure and prepared to act in a cyber emergency. NERC biannually directs coast-
to-coast GridEx drills which give all utilities the opportunity to coordinate responses to
simulated cyber and physical attacks on electric and other critical infrastructures across North
America. (GridEx is planned and executed with input from local, state, regional, provincial and
federal government agencies in Canada and the United States, including the FBI and Homeland
Security on the federal level and appropriate state and local agencies with which ISOs/RTOs
coordinate on cybersecurity matters, as well as ISACs and supply chain organizations.) On a
more frequent basis, individual ISOs/RTOs are routinely involved in regional, provincial or
statewide exercises conducted throughout North America, thus ensuring opportunities for

organizations to verify their readiness to respond to and recover from cyber and physical attacks.

Regarding renewable energy, it bears noting that the areas of our nation with the greatest

potential for wind energy fall predominantly within SPP’s footprint. In 2016 particularly, we
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overcame significant operational challenges and proved many experts’ assumptions false by
successfully integrating substantial amounts of wind power into our system. It was assumed a
decade ago, when wind comprised less than one percent of SPP’s generation mix, that an
[SO/RTO could never serve more than 20 to 30 percent of its load reliably with a variable
resource like wind. Today, it’s the second most-prevalent fuel source in the SPP region, making
up over 25 percent of our energy generated this year, behind only coal, and serves continually

more and more of our load without any undesirable impacts to reliability.

Installed wind-generation capacity increased in 2016 alone by more than 30 percent: from 12,000
MW to more than 16,000 MW. And we anticipate an additional 1,000 MW of wind generation to
come online this year. As a result, and thanks to the continued maturation of SPP’s market
processes and the expertise of its operations staff, we are able to serve an ever-increasing
percentage of our total load with wind. SPP’s maximum simultancous wind-generation peak rose
from 9,948 MW in 2015 to 13,342 MW in February of this year. Also, wind penctration, the
amount of total Joad served by wind at a given time, has increased from a 38 percent peak in

2015 to 54 percent in April of this year, setting a new ISO/RTO record for North America.

Such rapid and substantial integration of wind into our system comes with many challenges,
including dramatic swings in wind output upward of 10,000 MW in less than 24 hours, and
significant and sudden loss of wind generation due to icing and uncertainties inherent to wind
forecasting. SPP also experienced an increase in congestion and congested flowgates with
additional wind during the year: at high wind levels the SPP transmission system experiences
approximately double the number of congested flowgates compared to periods with moderate
levels of wind. Despite these challenges, SPP’s staff works diligently to mitigate impacts and

stay ahead of contingencies that could threaten the reliability of the system, and efforts like our
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forward looking 2016 Variable Integration Study clarify SPP’s operational focus to keep the

lights on today and in the future.

Successful integration of wind and other renewable and variable energy resources is dependent
on enabling transmission infrastructure, consolidated balancing authorities, and effective market
processes. Such high levels of wind and other variable encrgy resources could not be reliably
dispatched without sufficient transmission to move energy from where it’s generated to where
it's needed. Additionally, state regulators across the SPP region, like those that participate in the
SPP Regional State Committee, deserve much credit for thinking regionally with regard to cost
allocation and seeing the value in our continued evolution. A robust transmission system enables
our markets to facilitate the real-time dispatch of variable and other generation resources to

ensure reliable and affordable power for the 17 million people who we serve.

Thank you for giving me the opportunity to provide you an update on SPP and its markets. I look

forward to your questions.
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Mr. UpTON. Thank you.
Next we are joined by Bradley Jones, President and CEO of New
York ISO. Thank you.

STATEMENT OF BRADLEY JONES

Mr. JONES. Thank you. Chairman Upton, Ranking Member Rush,
members of the subcommittee, thank you for having me here. I am
the chairman and CEO of the New York ISO. Prior to my position
as CEO of the New York ISO, I was the chief operating officer of
the Electrical Reliability Council of Texas.

New York has gone through significant changes much of the
country has. Social, economic, policy changes are driving significant
changes among each of these ISOs, and each of these ISOs here be-
fore you have responded to those changes and have built systems
to ensure that they have the capability to maintain reliable, safe
operations of their systems as well as do so at the lowest possible
economic cost for their consumers.

I would like to highlight three of the critical functions of the
NYISO. First, the NYISO operates the bulk electric system and
does so under reliability rules that are set by the nation, by the
state, and by our regions. Second, we operate competitive electricity
markets throughout our regions to attain that lowest possible cost
for consumers. And third, the NYISO conducts planning studies to
ensure that we can guarantee reliability out into the future not
just for today.

Since 1999, the competitive markets in New York have delivered
consistently for consumers. Over $7.8 billion over the last several
years have been returned back to consumers through the efficient
operation of our systems. Now beyond efficiency, since 1999, the
creation of the NYISO, we have also seen a significant reduction
in air emissions. Carbon is down by 43 percent from our generation
fleet. Nitrogen oxides are down by 87 percent and sulfur dioxide
down by 98 percent in that same period, significant track record.
Yet, New York State continues to be a national leader on the envi-
ronment and clean energy.

And at the NYISO we see a recognition as we move forward to
ensure this clean energy future that we have something we must
address. In our state we are beginning to recognize that we have
a state which is characterized by a tale of two grids, a grid in Up-
state which is primarily clean energy, nuclear energy, hydro, wind,
solar, all components that have low emissions and yet in the south
where much of our load is, over two-thirds of our load, Downstate
we have a grid which is characterized by over 75 percent fossil fuel
generation.

In order to achieve our low emissions and clean energy objectives
we must be able to transport that power. To move renewable power
throughout our grid we have to focus on the transmission system
in New York. Now I need to applaud FERC. FERC passed, several
years ago, an Order 1000 which has given the great opportunity to
move forward on transmission projects within our region.

We have two major transmission projects that are currently un-
derway and under consideration. One that moves power a thousand
megawatts from left to right across the state and will enable us to
get more of our power out of the hydro resources we have in the



37

west as well as the wind resources we have in the west. We also
have another transmission project that is moving from Central
New York down into our load centers of the Lower Hudson Valley,
New York City, and Long Island.

Third, under consideration we are looking forward to working
with the Public Service Commission in New York to drive one addi-
tional policy improvement. That is transmission from our north
country into the central part of the state so that we can capture
again renewable resources in that region. Achieving our renewable
future, which is set by our governor as a goal of achieving 50 per-
cent renewables by 2030, depends upon building transmission in
the state. We are making great progress thanks to the work of the
FERC so far and we will be making more progress as we go for-
ward.

In addition, we are working very closely with the state of New
York as an effective partner on analyzing the possibility of inte-
grating carbon directly into our markets. What I mean by that is
pricing carbon into the market dispatch, something that at this
time that I don’t believe any other state is doing, but certainly
something that I believe most economists would suggest is the best
way to accommodate low carbon resources in our markets.

We are very much at the beginning of this process. We have been
working very closely with our state in a collaborative way. Our
market participants requested that we hire a consultant. We hired
the very renowned Brattle Group in to study this issue. We hope
in the next several days to release a major report on the possibility
of integrating carbon into our markets.

We think it is an extraordinary way that could, is very promising
for our future not only at keeping costs down for our consumers,
but also in doing so in a way that reduces carbon even further than
the current programs in place. So New York ISO, much like these
ISOs before you, have accommodated change, they have led change.
We will continue to do that in the future. Thank you.

[The prepared statement of Mr. Jones follows:]
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STATEMENT OF BRADLEY C. JONES
PRESIDENT AND CHIEF EXECUTIVE OFFICER
NEW YORK INDEPENDENT SYSTEM OPERATOR, INC.
Before the
U.S. House of Representatives
Committee on Energy and Commerce
Subcommittee on Energy

July 26, 2017

My name is Bradley C. Jones. | serve as the President and Chief Executive Officer of the New
York Independent System Operator, Inc. (“NYISO”). | have over 30 years of experience in the
electric industry, including power system operations and planning and wholesale electricity
markets. Prior to assuming my position at the NYISO, | served as Senior Vice President and Chief
Operating Officer at the Electric Reliability Council of Texas {(“ERCOT”), which is the system
operator responsible for electric system operations across most of Texas. In this position, | was
responsible for Operations, Grid Planning, and Commercial Operations. My comments address
the interaction between New York State energy policies and the NYISO-administered wholesale
electric markets.

On behalf of the NYISO, | would like to thank Chairman Upton, Vice Chairman Olson, Ranking
Member Rush, members of the Energy Subcommittee, and staff for your invitation to discuss
the challenges and opportunities faced by the electric energy industry and the important roles
that independent System Operators and Regional Transmission Operators play in providing
reliable and cost effective electricity to consumers.

The NYISO is an independent, not-for-profit organization that began operation in 1999. it is
regulated as a public utility by the Federal Energy Regulatory Commission (“FERC”} under the
Federal Power Act and as an electric corporation by the New York State Public Service
Commission under the New York State Public Service Law. As the independent operator of New
York’s bulk electric system, the NYISO, its directors, and its employees have no financial interest
in its market participants or the outcomes of the energy markets it oversees. The NYISO has a
legal obligation to provide open, non-discriminatory access to the electric system. We do not
advocate for or against any electric industry entity, and we maintain a balanced, unbiased
perspective on generation, transmission and demand-side resources.

Technological, social, economic, and policy trends have combined to make this a time of
exciting innovation for America’s electric system. In the Empire State, the NYISO is at the heart
of those changes, serving the needs of consumers, addressing public policy goals, and ensuring
that the power to drive New York’s economy is where it is needed, when it’s needed.

t would like to highlight three of the NYISO’s critical functions. First, the NYISO operates New
York’s bulk electric system in accordance with mandatory national, regional, and state reliability
requirements. Second, the NYISO administers competitive wholesale markets enabling
generators and other resources to sell power to utilities and other load serving entities which,
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inturn, supply it to New York consumers. Third, the NYISO conducts comprehensive system
planning to maintain the long-term reliability of the State’s bulk electric system. In that
capacity, the NYISO participates as a non-voting member of the New York State Energy Planning
Board.

Since 1999, the NYISO’s competitive markets for wholesale electricity have maintained
reliability, increased efficiency, and supported the secure operation of the grid. NYISO markets
saved an estimated $7.8 billion in fuel costs for New Yorkers, increased the operational
efficiency of New York’s grid by 300% over the national average, and saved nearly $613 million
by reducing energy reserves needed to maintain reliability. In the period since competitive
wholesale markets have been in place, New York’s power sector has reduced Carbon Dioxide
emissions rates by 43%, Nitrogen Oxide emissions rates by 87%, and Sulfur Dioxide emissions
rates by 98%.

CULTIVATING CLEANER, GREENER POWER

New York State continues to be a national leader on clean power and environmental quality
initiatives. The Regional Greenhouse Gas Initiative, and New York’s Clean Energy Standard and
Reforming the Energy Vision initiatives will shape the future emission profiles of the state’s
electric generation and the mix of resources used to produce power.

NYISO's competitive markets have a proven track record of adapting to changes in technology,
demand, fuel supply economics, and public policy while supporting New York’s economy and
providing savings to consumers. Markets will continue to be the platform for achieving
progress, meeting policy goals, advancing technology, and maintaining reliability.

Specifically, competitive wholesale electricity markets have complemented environmental
efforts to expand and integrate renewable power resources and have fostered efficiencies that
have reduced emissions. NYISO’s markets and open access to the transmission system have a
clear track record of facilitating the development of renewable resources. These markets have
been refined to address the unique characteristics of wind power. The NYISQ's systems enabled
wind power resources in New York to grow from 48 MW of supply in 2005 to 1,827 MW today.
Energy produced from wind is up from 101 GWh in 2005 to 3,943 GWh in 2016. Looking ahead,
the NYISO has another 4,807 MW of wind projects in its interconnection queue.

The NYISO is applying its experience with wind generation to solar resources. The NYISO’s 2015
Solar Study developed and tested solar forecasting tools and prepared 15-year forecasts of
solar capacity in each region of the state. The NYISO will soon integrate behind-the-meter and
grid-connected solar forecasts into its real-time generator dispatch and commitment process.
In terms of growth, in March 2016, there were 233 MW of grid-scale solar projects in the
interconnection queue. By March 2017, the NYISO had 35 grid-scale solar projects representing
881 MW of capacity seeking to interconnect. Since March, the number of proposed solar
projects in the interconnection queue has increased rapidly to more than 1,600 MW.

TALE OF TWO GRIDS

As the NYISO looks to a cleaner energy future in New York, the NYISO sees the emerging story
of New York’s electric system as one of a grid characterized by stark regional differences that
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can be thought of as a tale of two grids. New York has an abundance of renewable energy
resources and generation capacity in upstate, yet relatively low demand. In contrast, the
downstate region has a higher concentration of fossil fuel generators and significantly higher
demand, using 66 percent of the state’s electric energy annually. In fact, nearly 75 percent of
the electricity generated in the downstate region last year was produced by fossil fuel
resources, while about 85 percent of electricity generated upstate came from nuclear, hydro,
and wind resources with no carbon emissions.

The NYISO’s recently-released Power Trends report highlights a fundamental burgeoning
challenge for New York: longstanding transmission constraints prevent more clean energy
produced in the upstate grid from reaching the downstate grid. Energy from growing clean
resources is unable to reach downstate load centers, suppressing upstate wholesale prices to
the point where the economic viability of generation needed for reliability is jeopardized.

TRANSMISSION EXPANSION TO MEET PUBLIC POLICY NEEDS

A cleaner, greener, integrated grid — one that includes both central power station and
distributed resources will depend on a modernized, upgraded, and expanded transmission
system. Well planned transmission investments will enable upstate resources to better serve a
broader market— providing benefits such as a more resilient grid, access to more diverse energy
resources and more efficient market competition. Upgraded transmission capability is vital to
meeting the state’s renewable public policy goals and efficiently moving power to address
regional power needs.

New York State and the NYISO are working together to make progress on the transmission front
through the Public Policy Transmission Planning Process. This process, embedded in the NYISO’s
FERC-regulated tariff, provides an opportunity for the State of New York to identify
transmission expansion needs based upon public policy needs. The NYISO administers this
public policy process with stakeholders, developers, the New York Public Service Commission,
and the Federal Energy Regulatory Commission to select transmission projects that will be built
and paid for through NYISO’s tariffs. Two such public policy planning processes are currently
well underway, while a third effort is in the early stages of development.

First, the NYISO is in the final stages of a detailed evaluation of ten projects that will address
public policy needs in western New York State identified by the New York State Public Service
Commission. Specifically, these transmission projects are expected to relieve congestion in
western New York to allow access to increased output from the Niagara Power Project and
additional imports of renewable energy from Ontario. The NYISO has issued a draft Western
New York Public Policy Transmission Planning Report for review by developers and our
stakeholders, and we expect Board action on a final report in early autumn 2017.

Second, the New York State Public Service Commission has identified a public policy need for
transmission to relieve congestion between western and northern New York state and
southeastern New York, Referred to as the “AC Transmission” public policy initiative, these
projects are expected to improve the flow of power from upstate renewable resources to meet
downstate demand. The NYISQ is conducting detailed evaluations of thirteen projects designed
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to provide additional transmission capacity to move power from upstate to downstate. A final
report is expected to be ready for consideration by the NYISO Board in the first quarter of 2018.

While progress on the western New York and AC Transmission proceedings is good news, there
is still more work to be done if we are going to meet the state’s public policy goals. in the
current cycle of Public Policy Transmission Planning, stakeholders have stated that the Clean
Energy Standard, in combination with New York’s Reforming Energy Vision initiative and the
New York State Offshore Wind Master Plan will drive the need for more transmission to bring
renewable energy from constrained regions in upstate, Canada and from offshore wind to New
York City and Long Island. These potential needs are actively being reviewed by state policy
makers.

CYBERSECURITY

As the systems that control and monitor the power grid become more advanced and
interconnected, the scope of physical and cyber security concerns expands. Mandatory federal
reliability standards for owners and operators of the bulk electric system include Critical
Infrastructure Protection (CIP) standards. Developed by NERC and approved by FERC, these
standards cover a wide range of risk areas, including identification and classification of cyber
assets to physical security, personnel and training, event monitoring and communication,
incident response, protection and isolation of network architecture, access and change control,
and system recovery.

The NYISO implements the cyber and physical security standards as part of a layered “defense
in depth” posture that seeks to defend its critical infrastructure assets from incursions. The
NYISO actively participates in the development of standards and remains engaged in enhancing
cyber and physical security practices to address evolving risks. We actively coilaborate with
various New York State and federal government agencies, other I1SOs and RTOs, and other
industry entities, to maintain rigorous security protections. For just one example, we conduct
annual desk-top Grid-Ex cyber attack simulations to test our coordinated response capability
with other grid operators and our partners in national security and law enforcement.

PRESERVING THE COMPETITIVENESS AND EFFICIENCY OF WHOLESALE MARKETS

The NYISO markets have proven to be an effective partner in achieving the State’s
environmental goals. Building upon that success, the NYISO is exploring opportunities to
further harmonize wholesale energy markets with New York State clean energy policies.

At the request of its stakeholders, the NYISO commissioned the Brattle Group to explore
whether New York State environmental policies may be pursued within the existing wholesale
market structure at a reasonable cost to consumers. The Brattle Group is investigating a
method to incorporate the social cost of carbon into generation offers and reflect that cost in
energy clearing prices. Generating units that emit carbon would incur a penalty based on their
level of carbon emissions and the social cost attributed to carbon. The penalties collected by
the NYISO would then be returned to customers in some equitable manner.
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The NYISO is in the initial stages of exploring that potential with the Brattle Group, our market
participants, and New York State. The NYISO will collaborate with stakeholders and New York
State to examine the feasibility of modifying NYISO’s market design to complement New York’s
ambitious environmental policies.

CONCLUSION: LIGHTING THE WAY

Together, we are transforming the power grid to achieve the goals of cleaner energy, improved
efficiency and strong economic growth. However, these goals will be difficult to achieve if we
do not address the physical limitations of our transmission system.

The NYISO will continue to adapt to the rapidly changing energy landscape while ensuring
continuity and reliability. Working closely with utilities, generators, regulators, and industry
stakeholders, the NYISO is confident that we can transform New York’s power grid for the
better - both upstate and downstate. Together we will maximize the potential of renewable
and distributed energy resources to benefit our economy and consumers.
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Mr. UpTON. Thank you.
Next, Richard Doying, executive VP for Midcontinent ISO. Wel-
come.

STATEMENT OF RICHARD DOYING

Mr. DOYING. Good morning, Chairman Upton, Vice Chairman
Olson, and Ranking Member Rush, and the rest of the sub-
committee members. I appreciate the opportunity to talk to you
today about the important topic of energy markets and their effec-
tiveness and efficiency.

I started at MISO in 2002 as we were developing the energy
markets, and we have seen significant change in the markets and
the resources since that time and I look forward to discussing those
changes with you and how the markets have adapted to deal with
those changes. I know the committee is interested in hearing about
retirement of generation coal and nuclear units as well as increases
in gas, increases in renewable energy, and I intend to focus my re-
marks here today on just those issues.

As a brief introduction to MISO we are, as noted earlier, a
501(c)(4), a public interest organization, so we exist for the benefit
of the consumers in our region to reliably operate the system as
well as to ensure the lowest cost delivered prices to those cus-
tomers. We operate about 175,000 megawatts of generation across
15 states, serving about 42 million people. As part of that we annu-
ally generate about $3 million in benefits for all of our consumers.

The industry is being impacted by a combination of regulatory,
political, and economic factors and we have already experienced a
dramatic shift and changes in the MISO region. While coal-fired
generation supplied about 75 percent of the energy consumed in
the MISO region in 2005, it now accounts for less than 50 percent,
about 46 percent. While gas resources generated about 7 percent of
the energy consumed in the MISO region in 2005, that number is
now at 27 percent. And while renewables generated and accounted
for almost zero percent of our energy in 2005, it now accounts for
about 7 percent and it continues to grow rapidly.

The changes in that generation profile are due both to reduction
in coal and the retirement of about 13,000 megawatts of coal with-
in the region, but it is also driven by economic factors, primarily
the reduction in natural gas prices. If you looked at the natural gas
prices in 2005 and considered how far they would reduce by 2015
and the fact that gas would be a more economic fuel source than
coal, no one would have believed that that could possibly be the
case. But it has led to considerable change in the generation re-
source mixes as well as the operation of the grid.

So how do markets adapt to those changes? We innovate. We cre-
ate new market products and new market services in order to ac-
commodate those changes in the resource mix and we continue to
innovate in order to address particularly renewables and the in-
crease in gas generation. So I will note three different areas where
that occurs.

One is we partner with our states as they conduct their resource
planning to evaluate the generation portfolio that they plan to
bring forward in the future and to provide our planning and over-
sight to make sure that they understand in an aggregate basis
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across the broader region the implications of changes they may be
making in their portfolio and how that will affect the operation of
the grid in the market. We also facilitate infrastructure investment
and reliable grid planning. That process has resulted in over $26
billion of new transmission infrastructure. An original portfolio of
about $5.6 billion approved in 2011 resulted in 28,000 direct con-
struction jobs and about 50,000 jobs total.

We also work continuously to improve our markets, to innovate
the market design and products and services. We have a market
roadmap process where we work with all of our stakeholders in-
cluding states, including the load-serving entities, generators as
well as all other interested stakeholders, and that includes changes
that are directly related to the changes that I noted in the genera-
tion mix in the region.

And I will give you just a couple examples of those. Previously
we introduced a new product that would allow wind generators to
participate in the market on the same basis as thermal generators
offering into the market and allowing dispatch within the region in
order to assure the most operationally reliable as well as market
efficient outcomes. More recent examples of additional changes to
address both the changing fuel mix as well as increasing gas would
be new market capabilities for combined cycle units which are very
flexible and can offer in multiple configurations into the market
and that will allow us to optimize the uses of those resources.

Finally, we work closely with other sectors such as the natural
gas sector and we will continue to do so as we go forward and gas
becomes more important. I hope my written comments and intro-
ductory comments have been helpful to the committee in terms of
introducing these topics and I look forward to the conversation.

[The prepared statement of Mr. Doying follows:]
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Executive Summary

Midcontinent Independent System Operator, Inc. (MISO) Overview: MISO is a
501(c)(4) not-for-profit social welfare organization established to ensure the reliability
of the high-voltage electric transmission system to deliver low-cost wholesale energy to
consumers. MISO manages about 66,000 miles of high-voltage transmission lines and
175,000 megawatts of electricity-generating capacity and serves about 42 million people
across all or parts of 15 states. This regional platform creates $3 billion in annual
benefits for members and consumers.

Experienced in the Changing Energy Landscape: The electricity industry is being
impacted by a combination of regulatory, political and economic factors. The MISO
region has already experienced a dramatic shift. While coal-fired generation supplied
76% of the region’s electricity production as recently as 2005, that figure has fallen to
just 46% today. Conversely, while gas supplicd just 7% of the region’s energy in 2005,
it supplies about 27% today. And renewables, which were essentially at 0% in 2005, are
at 8% and growing rapidly today.

Navigating the Evolving Portfolio: MISO continues to innovate as we execute on the
processes and functions that have allowed us to successfully and reliably navigate the
significant change to-date.

o We have partnered with our States and utilities to survey the resource needs of
our footprint and the most recent results in June 2017 indicate that there are
sufficient resources to meet demand through 2022,

o We facilitate infrastructure investment through regional grid planning. This
process has resulted in the approval of over $26 billion in grid investments,
including a $5.6 billion portfolio of projects approved in 2011 as the first Multi-
Value Projects, which were estimated to create about 28,000 direct construction
jobs and around 50,000 total jobs. We will continue to identify solutions today
that provide benefits regardless of the actual future state, so called no-regrets
investments, well out in the future,

o MISO also works to continuously improve our markets, driving efficiency and
reliability through innovative market design features and services. Through our
market roadmap process we work with stakeholders to identify, prioritize and
plan future changes that foster wholesale electric markets that deliver reliable
and economically efficient outcomes. We have also been working closely with
the natural gas industry to address issues associated with the region’s increasing
reliance on gas-fired power generation.
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Good morning Chairman Upton, Vice Chairman Olson, Ranking Member Rush, and members of
the Subcommittee. [ am Richard Doying, executive vice president and chief operations officer at
the Midcontinent Independent System Operator, Inc., or MISO. It is a pleasure to be with you
today as you examine the operations and effectiveness of our nation’s wholesale electricity
markets. I hope the insights I share with you today about how MISO manages wholesale markets

and operates a regional electrical grid will be useful to your work of shaping U.S. energy policy.

I know this committee is interested in hearing about how factors such as environmental
regulations, the retirement of coal-fired power plants and the increasing use of natural gas and
renewables are affecting our nation’s electricity industry. Before I discuss MISO’s perspective

on these matters, I'd first like to provide a little background about our organization.

The Federal Energy Regulatory Commission’s (FERC) Order 2000, issued in 1999, established
Regional Transmission Organizations (RTO) to be independent entities that plan and operate the
electric grid on a regional basis to maintain reliability and maximize efficiency. MISO was the

first RTO to receive FERC approval in 2001,

MISO is a 501{c)(4) not-for-profit social welfare organization with responsibility to ensure the
reliability of the high-voltage electric transmission system to deliver low-cost wholesale energy
to consumers. The wholesale markets that MISO manages are the largest in North America in
terms of geographical scope, serving about 42 million people across all or parts of 15 states,
stretching from the Canadian border to the Gulf of Mexico. They are also among the largest in
the world as measured by transactional value, with more than $25 billion in annual gross market

charges. MISO also serves as the reliability coordinator for the Canadian province of Manitoba.
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Currently, the MISO market region contains about 66,000 miles of high-voltage transmission
with an aggregate value of approximately $38 billion, as well as 175,000 megawatts of
electricity-generating capacity. MISO does not own any of these assets. Instead, with the consent
of our asset-owning members and in accordance with our FERC-regulated tariff, MISO exercises
functional control over the region’s transmission and generation resources with the aim of
utilizing them in the most cost-effective and reliable manner possible. MISO has a robust and
strong stakeholder process that allows asset owners, state regulators and all stakeholders to

provide input and guidance to MISO on a regular and ongoing basis.

MISO’s mission is to facilitate the reliable delivery of low-cost wholesale energy to the end use
customers in our footprint. We achieve this through innovative wholesale market operations and
transmission grid planning. Through execution of those functions and a focus on affordable
energy we generate substantial benefits for the end-use consumers served by our member
utilities. MISO performs an annual study, called the Value Proposition, to measure these
benefits. In 2016 benefits totaled approximately $3 billion, Over the last decade, the cumulative
value created is about $18 billion. A significant portion of these benefits come from the region’s
resources being pooled and shared, which results in the deferral/avoidance of additional asset
build by individual utilities. This value creation has continued even in the face of a significantly

changing energy landscape.

The electricity industry is in the midst of a profound transformation due to a combination of
regulatory, political and economic factors. These include environmental regulations targeting
emissions from coal-fired power plants; state policies promoting renewables; and the abundance
of low-cost natural gas spawned by advances in hydraulic fracturing and horizontal drilling.

Additionally, energy-efficiency initiatives and “demand-side” programs that compensate
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customers for reducing their electricity use are growing in popularity, as arc emerging
technologies such as energy storage and distributed-energy systems like rooftop-mounted solar
panels that allow homeowners to generate their own energy and sell their excess power back to

the grid.

In the MISO region, which has historically been heavily reliant on coal-fired electricity
generation, the impacts have been notable. For example, while coal-fired generation supplied
76% of the region’s electricity production as recently as 2005, that figure has fallen to just 46%
today. Conversely, while gas supplied just 7% of the region’s energy in 2005, it supplies about
27% today. And renewables, which were essentially at 0% in 20035, are at 8% and growing

rapidly today.

Due to the ongoing nature of the factors driving these changes, MISO expects the trends to
continue into the future. 1 understand many people are very concerned about how these changes
are affecting energy prices, wholesale markets and the reliability of the nation’s electrical grid.
While the changing landscape presents some challenges, MISO continues to evolve and innovate
as we exccute on the processes and functions that have allowed us to successfully navigate the

significant change that we have already experienced in our footprint.

One impact of the transitioning fleet is declining reserve margins. The MISO region is
predominately comprised of traditionally structured and state regulated utilities. Under this
regulatory regime, the responsibility for ensuring that enough resources will be available to meet
the demand for electricity while maintaining an adequate supply of reserves—a concept known
as achieving “resource adequacy”—rests with load-serving entities (LSEs) and state regulatory
agencies where applicable. However, MISO has partnered with those entities on an annual

survey mechanism that creates visibility and transparency into the near- and mid-term regional

4
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supply and demand picture that has facilitated actions needed to ensure ample resources continue
to be in place to maintain long-term grid reliability. The latest iteration of the survey, conducted
during the first half of 2017, demonstrates that generating capacity in the MISO region will

exceed demand plus reserve margin requirements through at least 2022.

Our regional grid planning and facilitation of infrastructure investment has also been a key
contributor to the region’s ability to effectively manage the resource portfolio evolution, This
process, which is driven by input from MISO stakeholders, is designed to maximize value for
consumers while minimizing the costs of transmission, generation and the energy on the system.
As a part of this process, MISO identifies essential transmission projects that will improve the
reliability and efficiency of energy delivery in the region over the next 10 years and beyond —
ensuring transmission is available where needed to transmit energy from new resources to where
it is consumed. These projects are included in the MISO Transmission Expansion Plan (MTEP),
an annual publication that is the culmination of 18 months of collaboration between MISO

planning staff and stakeholders.

Through this process MISO has facilitated the approval of over $26 billion in grid investment.
This includes a $5.6 billion portfolio of projects approved in 2011 as the first Multi-Value
Projects. The portfolio is made up of 17 projects, with each state in MISO’s North and Central
Regions being home to at least one. These projects provide reliability and efficiency benefits,
and were primarily designed to support and accommodate different state renewable energy
policies. This group of projects is expected to generate benefits that exceed costs by 2.5 times. In
addition, they were estimated to create about 28,000 direct construction jobs and around 50,000

total jobs.
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Our long-term planning process that identified this portfolio is a scenario-based approach that
uses a range of potential outcomes to “bookend” the uncertainty associated with the different
factors that can influence future system needs and thus transmission system design. Those
assumptions include things such as coal and natural gas prices; the demand for electricity;
generation retirements; and state mandates for certain amounts of renewable energy. We will
continue to utilize this process to identify solutions today that provide benefits regardless of the

actual future state, so called no-regrets investments, well out in the future.

As the industry continues to evolve, planning across RTO borders to improve our ability to fully
maximize and optimize collective resources will be more crucial. FERC Order 1000 contains a
component that directs interregional coordination between neighboring RTOs. While this has
helped to spur efforts between entities, regional differences in approaches and methodologies can
mute progress. Given the increasing importance of maximizing existing resources in the future to

meet customer needs, this is an opportunity for improvement.

MISO also works to continuously improve our markets, driving efficiency and reliability through
innovative market design features and services. Our Market Enhancement Program team works
closely with our stakeholders and the Independent Market Monitor to identify, develop and
implement market design improvements. Through our market roadmap process we work with
stakeholders to identify, prioritize and plan future changes that foster wholesale electric markets

that deliver reliable and economically efficient outcomes. A couple of examples include:

* An enhanced pricing structure that better reflects the total cost of generation, reducing
out-of-market costs and allowing more resources to participate in the market, thus

improving market outcomes.
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e A market product that creates a reserve of energy resources capable of rapid output
changes that can quickly respond to short-term demand variations, thus improving

reliability and reducing price volatility.

We have also been working closely with the natural gas industry to address issues associated
with the region’s increasing reliance on gas-fired power generation. While this trend is being
driven by economics, it can also pose challenges for the power industry. For example, gas-fired
power plants could find it difficult to procure all the fuel they need to operate during extreme
winter weather, when large amounts of gas are used to heat homes. MISO has launched
numerous efforts to ensure that gas-fired units can operate reliably during extreme winter

conditions and other circumstances, including:

s Establishing direct communications with gas pipeline operators.

e Aligning our Day-Ahcad electricity market with the gas industry’s timelines for
scheduling next-day pipeline deliveries of gas.

¢ Administering a voluntary “Winter Generator Fuel Survey” that increases our awareness

of the gas-delivery arrangements in our region.

RTOs have a unique role in the industry and bring a unique perspective to the challenges we
face. We are policy takers — we don’t advocate for any particular policy, but instead work with
the states, utilities and all other stakeholders in our regions to ensure any policy is implemented
reliably and in the most efficient manner. MISO has utilized this role to create nearly $18 billion
in benefits for its region while positioning it to navigate the continuing evolution of the industry.
We appreciate the opportunity in front of us to help our region through this change and to inform

the discussions that will shape the path forward.
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Mr. UpTON. Thank you.
Cheryl Mele, senior VP and chief operating officer of ERCOT,
welcome.

STATEMENT OF CHERYL MELE

Ms. MELE. Good morning, Chairman Upton, Ranking Member
Rush, and members of the subcommittee. Thank you for the oppor-
tunity to address you today and offer ERCOT’s perspective on the
wholesale competitive markets. My name is Cheryl Mele and I am
the senior vice president and chief operating officer for the Electric
Reliability Council of Texas.

ERCOT manages the flow of electric power to about 24 million
Texas customers. This represents about 90 percent of the load in
Texas. We are a membership-based 501(c)(4) nonprofit corporation
governed by a board of directors and subject to the oversight of the
Public Utility Commission of Texas as well as the Texas legisla-
ture. ERCOT is the only non-FERC jurisdictional power market in
the continental United States. We are subject to the reliability and
security standards set by NERC, and maintaining this regulatory
structure is vital and will continue to bring the benefits of a reli-
able grid and vibrant market with the lowest cost to the consumers
of Texas that we serve.

ERCOT has an energy-only market. With limited exceptions, gen-
erators are paid only for the energy they actually put onto the grid.
A number of enhancements have been made to ERCOT’s market
since it was launched, but the core energy-only principles have not
changed. We continue to discuss further refinements with stake-
holders and regulators and to consider the appropriate role for the
ERCOT market and operations in accommodating newer tech-
nologies that may offer different characteristics whether they are
storage, additional renewables, flexible thermal units or distributed
generation.

Contrary to the national trend, we project an annual average of
1.5 percent load growth over the next 5 years, and in recent years
the energy use in ERCOT has grown by an average of about two
percent annually. The generation fleet in ERCOT features a di-
verse fuel mix including more wind than any other state. We cur-
rently have over 18,000 megawatts of wind installed and operating
in ERCOT.

In 2016, the energy produced in ERCOT was predominantly from
natural gas plants at about 43 percent, followed by coal at just
under 29 percent, wind at 15 percent, and nuclear at 12 percent.
That continued load growth and new generation investments sup-
port continued investment in transmission in the region. With nat-
ural gas playing such a large role in our generation fuel mix, com-
modity price of natural gas is the primary driver of the wholesale
prices in ERCOT. With consistently low gas prices and ample re-
serve margins, the average wholesale price of power in ERCOT has
been very low in recent years. We recognize these low prices effect
generation owners’ revenues and we are always attuned to the re-
ality and possibility of generation unit retirements that could affect
our reserve margin outlook.

Like all independent system operators, reliability is our primary
measure of performance. We have successfully updated our oper-



54

ations and market rules to reflect a changing grid and we will con-
tinue to work with stakeholders as technologies evolve or issues
emerge. Through innovation, our staff and stakeholders have
shown an enormous capability to solve new and challenging prob-
lems today and in the future. While not a market issue, we are ap-
preciative of and remain committed to our external collaborations
with relevant federal and state governmental agencies, the indus-
try, and national labs to enhance everyone’s cybersecurity posture.

In conclusion, with healthy reserves and low prices in ERCOT’s
energy-only market, continuing with the current, predictable regu-
latory structure is important. This allows us to be responsive to all
of our regulators as well as the consumer and market participants.
We will continue to collaborate to address future challenges and op-
portunities in the ERCOT region and we will continually inves-
tigate the inputs and tools needed to support reliability as the grid
continues to change. Thank you for your time today and oppor-
tunity to appear before you.

[The prepared statement of Ms. Mele follows:]
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Summary of Statement

e ERCOT is the only non-Federal Energy Regulatory Commission (FERC) jurisdictional
power market in the continental United States. We are subject to reliability and security
standards set by the North American Electric Reliability Corporation (NERC). Maintaining
this regulatory structure is vital and will continue to bring the benefits of a reliable grid
and vibrant market at a low cost to the consumers of Texas.

* We manage the flow of electric power to 24 million Texas customers — representing
about 90 percent of the state’s electric foad. ERCOT is a membership-based 501(c){4)
nonprofit corporation, governed by a board of directors and subject to oversight by the
Public Utility Commission of Texas and the Texas Legislature.

« Contrary to a national trend, we project an annual average of 1.5 percent load growth
over the next five years. Meanwhile, overall energy use in ERCOT has grown by an
average of about 2 percent annually in recent years.

e ERCOT’s generation fleet features a diverse fuel mix, including more wind generation
than any other state. In 2016, energy use in ERCOT was predominantly natural gas at
43.7 percent, followed by coal at 28.8 percent, wind at 15.1 percent, and nuclear at
12 percent.

e ERCOT has an energy-only market. With limited exceptions, owners of generation
resources are paid only for the electricity they put onto the grid. While a number of
enhancements have been made to the ERCOT market since it launched, the core
“energy-only” principles have not changed.

e We continue to discuss with stakeholders and regulators the appropriate role for the
ERCOT market and operations in accommodating newer technologies that have
different characteristics — whether they are storage, renewable, flexible thermal units,
or distributed generation.

e We remain committed to external collaborations with relevant government agencies,

the industry, and national labs to enhance everyone’s security posture.
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Chairman Upton, Vice Chairman Olson, Ranking Member Rush, and members of the
Subcommittee, thank you for the opportunity to address you on the operation and
effectiveness of the nation’s wholesale electricity markets. My name is Cheryl Mele, and lam
the Senior Vice President and Chief Operating Officer for the Electric Reliability Council of
Texas, inc. (ERCOT). ERCOT is the independent system operator (ISO) for the ERCOT
Interconnection, which encompasses approximately 90% of electric load in Texas. As a region,
ERCOT covers most, but not all, of Texas, with portions of the Texas Panhandle, Far West Texas,
and the eastern edge of the state in the other interconnections. We are the only non-Federal
Energy Regulatory Commission (FERC) jurisdictional power market in the continental United
States. Maintaining this regulatory structure is key to fostering reliability and our unique

market at a low cost to the consumer.

; ERCOT manages the flow of electric power to 24 million Texas customers and schedules
power on an electric grid that connects more than 46,500 miies of transmission lines and more
than 570 generation units. We also perform financial settlement for the competitive wholesale
bulk-power market and administer retail switching for 7 million premises in competitive choice
areas. Smart meters are ubiquitous in ERCOT and support customer choice, new technologies,

and reliability.

Starting in the mid-1990s, the Texas Legislature and the Public Utility Commission of
Texas restructured the ERCOT electricity system to create the competitive wholesale and retail
markets that exist today. While we operate as the only non-Federal Energy Regulatory
Commission (FERC) jurisdictional power market in the continental United States, ERCOT is

subject to reliability and security standards set by the North American Electric Reliability

3
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Corporation (NERC). Our highly engaged state and federal leadership, regulators, board,
market participants, and a diverse group of expert employees have been the keys to ERCOT's
successes. We believe maintaining our current regulatory structure, relationships, and
partnerships will continue to bring the benefits of a reliable grid and vibrant market at a low

cost to the consumers of Texas.

ERCOT continues to project an annual average of 1.5 percent load growth over the next
five years. Meanwhile, overall energy use in the ERCOT region has grown by an average of
about 2 percent annually in recent years. Texas’ strong economy, vigorous population growth,
and a significant industrial base are all contributing factors to this growth. While the hot
summers continue to drive up peak demand in our growing region, a winter peak demand
record of 59,650 (MWs) was set this past January, and an overall peak demand record of
71,110 (MWs) occurred in August of 2016.

ERCOT's fuel mix is also distinctive. While it has evolved over time, the region’s energy
use in 2016 was predominantly natural gas at 43,7 percent, followed by coal at 28.8 percent,
wind at 15.1 percent, and nuclear at 12 percent. With the completion of the Competitive
Renewable Energy Zone, or CREZ, transmission projects in 2014, wind generation has been able
to set significant new records, topping out most recently at 16,141 MWs of output on
March 31, 2017. Wind generation served 50% of total load of 28,780 MW:s at one point on
March 23, 2017. As we integrate these and other emerging and evolving technologies, fuel
diversity will continue to be a main component in keeping our system reliable as well as

flexible.
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In a growing system with a diverse fuel mix, transmission planning remains a key
component in maintaining a reliable system, as well as an efficient market that is responsive to
consumers. The CREZ projects mentioned above began as a Texas legislative initiative and
moved quickly through administrative processes and construction. We field questions and host
visitors from all over the world who seek to understand and learn from that alignment of
leadership and process to determine whether it can be replicated in their respective systems.

We continue to have active discussions with regulators and stakeholders about the
appropriate parameters for transmission planning in the future — bringing more granular
information related to economics, consumer location and behaviors, and distributed resources
to bear on policy questions. This information is increasingly important as we work to ensure
reliability on a changing grid while managing the shared consumer costs associated with this
important infrastructure.

As you have heard in previous hearings, ERCOT has a distinctive market design. With
limited exceptions, owners of generation resources in our energy-only market are paid only for
the electricity they put onto the grid. While ERCOT has made a number of enhancements to its
market since it launched, the core principles have not changed. ERCOT is an “energy-only”
market in which both power plant operations and investment decisions are driven primarily by
energy price signals.

With natural gas playing such a large role in our generation fuel mix, the commodity
price of natural gas is the primary driver of power prices within ERCOT. Within the context of
consistently low gas prices and ample reserve margins, the average wholesale price of power in

ERCOT has been very low in recent years.
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We recognize these low prices affect generation owners’ revenues, and we are always
attuned to the reality and possibility of generation unit retirements, which would affect our
reserve margin outlook. ERCOT's future outlook continues to show sufficient reserve margins
to support system reliability. Our most recent Capacity, Demand and Reserves {CDR) report,
which we produce twice every year, shows planning reserve margins well above 16 percent for

the next five years and exceeding 18 percent for four of those years.

Our CDR also shows that we continue to integrate a very large amount of wind on our
system and are seeing significant interest in building utility-scale solar. The ERCOT market,
reduced costs, and federal incentives are helping drive continued growth of renewables. The

state’s renewable portfolio standard was met long ago.

We observe challenges with cost of new entry and the pressures on existing thermal and
nuclear units in a context of low energy prices. We also have seen that, for several years,
investors and unit owners of every type of generation were watching to see if there would be
federal environmental policies that would materially affect their investments or retirement
strategies. That conversation has since changed. Nevertheless, aside from regulatory concerns,
ongoing changes in the generation resource mix and market dynamics may have major impacts

on potential unit retirement decisions.

ERCOT has processes in place to address concerns that may arise when a unit’s
retirement impacts transmission system reliability. Rather than rely only on those types of out-
of-market processes, ERCOT works with the Texas PUC and stakeholders to align market design

with the realities of managing a changing grid.
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We continue to discuss with stakeholders and regulators the appropriate role for the
ERCOT market and operations in accommodating newer technologies that have different
characteristics — whether they are storage, renewables, flexible thermal units, or distributed

generation,

While this is not strictly a market issue, we also are focused, as you are, on security
issues. ERCOT maintains a dedicated and integrated cyber/physical security organization and an
established strategy for prevention of security breaches— and for response and resilience if
they occur. We prepare our employees to respond to a disruption of the system for any kind of
emergency, and employ layered cyber and physical security architectures, known as a defense-
in-depth strategy, along with careful monitoring. Cyber-threats are fast moving and
increasingly sophisticated. Because of these characteristics, information sharing is key in
assessment and response. ERCOT's grid security collaborators include the Electricity Subsector
Coordinating Council (ESCC), Electricity information Sharing and Analysis Center {E-ISAC),
federal and state law enforcement agencies, as well as NERC in developing standards. In
addressing these modern and ever-evolving threats, ERCOT remains committed to external
collaboration with relevant government agencies, the industry, and national labs to enhance its

and the industry’s security posture.

Although there is a significant amount of data we — and all independent system
operators — must protect, either for security or competitive reasons, we also are committed to
data transparency. We manage a vast repository of information that is helpful to market
participants, investors, researchers, and consumers in their ongoing electricity-related

decisions.



62

ERCOT creates and posts more than 100,000 data products per day, and these are
consumed at a rate of more than 25 million downloads per month. Meanwhile, real-time
wholesale prices, grid conditions and a plethora of other information is readily accessible for

online viewing.

Like all the independent system operators, reliability is our primary measure of
performance. We have successfully changed our operations and market rules to reflect a
changing grid, and will continue to work with stakeholders as technologies evolve and issues
emerge. Through innovation, our staff and stakeholders have an enormous opportunity to

solve new and challenging problems today and for the future.

Conclusion

In conclusion, with healthy reserves and fow prices in ERCOT's energy-only market,
continuing with the current, predictable regulatory structure is important. This allows us to be
responsive to all our regulators, as well as the consumer, as we continue to investigate input
and tools needed to further our collaborative efforts and address future challenges and
opportunities in the ERCOT region. Thank you for your time today and the opportunity to
appear before you. We would be more than happy to host a tour of our facilities and briefing

any time you may come to Texas. | would be happy to answer any guestions.
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Mr. UprON. Thank you.
Dr. Casey, Keith Casey, vice president of Market & Infrastruc-
ture Development, California ISO, welcome to you as well.

STATEMENT OF KEITH CASEY

Mr. CASEY. Good morning, Chairman Upton, Ranking Member
Rush, and members of the subcommittee. As you noted my name
is Keith Casey. I am vice president of Market & Infrastructure De-
velopment at the California ISO, and I want to thank you for the
opportunity to be here to discuss the operation and effectiveness of
the organized wholesale markets in California. We appreciate the
committee’s attention to this important issue and my comments
today will focus on what is working well in our markets and, frank-
ly, some candid discussion around some of the challenges we are
having.

Since the ISO started operations in 1998, we have almost 20
years of operating experience and have been evolving our markets
considerably since the Western Energy Crisis occurred 17 years
ago. Our markets are in far better shape now than they were then,
and over the past 15 years have been yielding significant benefits
to our market participants. They have been very stable and com-
petitive.

In recent years, as I am sure many of you know, California has
established itself as a global leader in environmental energy poli-
cies that are dramatically transforming the resource mix on the
grid. Today, renewables comprise about 30 percent of the total en-
ergy produced in our markets and are on track to meet 50 percent
by 2030, if not sooner. This transition from large station power to
a more diverse and decentralized system has created a new value
proposition for the California ISO.

Our centralized energy markets are proving to be highly valuable
if not essential for successfully integrating and managing a diverse
fleet of grid resources. Indeed, our success has encouraged other
transmission providers in the West to join our real-time market
and form the Western Energy Imbalance Market. That market cur-
rently serves five entities comprising approximately eight western
states and serves half the electric load of the Western Interconnec-
tion. And we have seven other entities that are planning to join the
Western Energy Imbalance Market over the next several years.

Since its inception in 2014, the Western Imbalance Market has
created significant benefits not just for California, but for all the
participating entities. In addition to the wholesale market, Cali-
fornia provides significant value to market participants through fa-
cilitating new resource interconnections to the grid and developing
long-term transmission planning. Both of these functions have
evolved significantly over the years to meet the changing needs of
the industry and ISO has used these processes to connect 20,000
megawatts of renewables to the grid and approve over $7 billion in
transmission investments.

So notwithstanding these successes, there remain significant
challenges to enabling the transformation of the grid. I will high-
light two of them. The first is to maintain the resources we need
for essential reliability services during the transformation of the
electric grid; and secondly, to ensure the transmission infrastruc-
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ture needed to support the diverse set of resources across the West
can one day be developed.

Reliably integrating high levels of renewables into the power sys-
tem represents a significant challenge that requires a complement
fleet of resources that are highly dispatchable and flexible to bal-
ance the system and balance the ramping challenges that we face.
We also need to make sure we maintain essential reliability serv-
ices like voltage support, frequency response, and the ability to
have a resilient grid that can respond reliably to contingencies.

In the near future, California will need to rely primarily on the
natural gas fleet to provide these essential grid services. However,
as you have heard in testimony last week, the gas fleet in Cali-
fornia is under financial duress due to lower energy prices, surplus
capacity, and minimal bilateral contracting, and as a result, con-
ventional power plants are beginning to seek some sort of backstop
procurement from the California ISO to keep them financially via-
ble or indicating they will otherwise retire. Currently, the ISO is
working with the California Public Utilities Commission and our
stakeholders to explore regulatory market options for addressing
this problem.

Just quickly on the second issue which is with respect to tapping
the benefits of an expanded Western region. To date, the majority
of California renewable resources are located within state and are
predominantly solar photovoltaic and relying too heavily on one
particular technology like solar PV exacerbates renewal integration
challenges and essentially can create oversupply conditions at cer-
tain parts of the day and increase ramping challenges for the ISO
to manage.

So as California looks to achieve a 50 percent RPS it could take
advantage of the opportunity to tap into other high quality renew-
ables across the West. Ultimately, having a more diverse mix of re-
newables to meet the RPS goal will lessen the integration chal-
lenges, and may ultimately prove more cost-effective for California.

But of course building transmission across multi-states has chal-
lenges. There has to be agreement on what the benefits are to each
state and ultimately how the costs of that transmission will be
shared. That is a significant challenge. It is one best left to the
states to resolve, but a major challenge nonetheless.

So in summary, I believe the market and grid services provided
by the ISO are continuing to provide high value by enabling the
transition to a low-carbon, modern grid and we will continue to
look for opportunities to enhance our market and address the chal-
lenges I mentioned to you so we can continue to yield the benefits.
I thank you for your time and look forward to your questions.

[The prepared statement of Mr. Casey follows:]
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Chairman Upton, Vice Chairman Olson, Ranking Member Rush, and Members of
the Committee:

My name is Keith Casey. | am the Vice President of Market and Infrastructure
Development at the California Independent System Operator Corporation. Thank you
for the opportunity to appear before you today to discuss the operation and
effectiveness of the organized wholesale electricity markets in California. We
appreciate the Committee’s attention to this important issue. My testimony today will
focus on what is working well in our markets as well as the challenges we face.

For the past eight years, | have been responsible for developing market design
and infrastructure policies and overseeing the transmission planning and generation
interconnection process for the California 1ISO. Prior to that | served as the Director of
the California 1ISO’s Department of Market Monitoring and have been with the California
IS0 since its inception in 1997.

The California ISO is a nonprofit, public benefit corporation chartered under the
laws of the State of California for the purpose of ensuring efficient use and reliable
operation of the electric transmission grid under its operational control. The California
ISO operates wholesale energy and ancillary services markets to reliably manage the
high-voltage transmission system that serves approximately 80 percent of California

1
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electric load as well as a small portion of Nevada'’s electric load. We currently have
over 180 entities participating in our markets and 18 entities that have made the
transmission they own subject to our operational control. The California ISO monitors
over 70,000 megawatts of electricity from more than 900 generators that serve 30
million customers. The California ISO is one of thirty eight balancing authorﬁies in the
Western Interconnection and represents about 35 percent of the electric load in the
West. In the past 15 years, we have seen the development of significant new
generation as well as new transmission lines and upgrades. These investments have
ensured that the California SO has sufficient supply margins to meet peak demand.

Since start-up, we have aimost 20 years of operating experience and have
evolved our markets since the Western Energy Crisis occurred 17 years ago. Without
question, the Western Energy Crisis shook public confidence in the integrity and value
of an organized market in California and cost ratepayers billions of dollars. The
experience triggered significant market design and regulatory rule changes, such as the
development of a year-ahead resource adequacy framework with rules that require
resources procured for resource adequacy purposes fo offer their supply into the
market. The crisis also triggered much stronger rules and enforcement against market
power and manipulation enabled largely through the Energy Policy Act of 2005. Over
the many years that have passed since the crisis, we have continually evolved our
market design to ensure we can efficiently balance supply and demand and meet the
changing needs of the system.

Consequently, the California’s ISO’s electricity markets have matured

significantly, and are in far better shape now than they were then to serve electric
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demand in an efficient and reliable manner. Indeed, our success has encouraged other
transmission providers in the West to join our real-time energy market and form the
Western Energy Imbalance Market. That market currently serves five entities
comprising approximately 8 western states and half the electric load in the Western
Interconnection, and seven additional entities are planning to join the Western Energy
Imbalance Market over the next three years. Since its inception in 2014, the Western
Energy Imbalance market has created significant benefits, both by allowing economic
transfers of energy among participating entities and by enabling greater integration of
renewable resources by using a larger geographic footprint to balance oversupply
conditions. The California ISO’s work to help foster the Western Energy Imbalance
Market has also resulted in greater situational awareness of grid reliability and greater
ability to respond to major contingencies.

In recent years, California environmental energy policies are dramatically
transforming the resource portfolio that serves electric load. California’s renewable
portfolio standard, greenhouse gas emission reduction goals, policies concerning the
use of ocean and estuary water for power plant cooling, as well as distributed energy
resource and rooftop solar goals have all contributed to a dramatic shift away from
conventional power plants and to the deployment of new technologies such as battery
storage and demand response. Today, renewables comprise about 30 percent of total
energy produced in our markets and are on track to meet 50% by 2030 ~ if not sooner.
The dramatic growth in renewables has improved fuel diversity by reducing our reliance

on natural gas plants from 40% in 2015 to 32% in 20186.
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This transition -- from large central station power model to a more diverse and
decentralized system ~ has created a new value proposition for the California ISO. Our
centralized energy markets can successfully integrate and manage a diverse fleet of
grid resources. The market efficiently commits and dispatches all types of resources
(including gas-fired generation, demand response, as well as renewable resources to
balance the system and maintain reliability. The markets also provide fransparency on
what is happening on the electric system by setting energy prices that reflect supply
needs across an operating day and identifying transmission congestion.

In addition to operating the wholesale market, the California 1SO has provided
and continues to provide significant value to its market participants as the
transformation of the electric grid occurs. We have developed a transparent and
effective process for interconnecting new resources to the transmission system. in
addition, as part of its responsibilities, the California ISO performs transmission planning
functions for its planning area. These processes examine forecasts of electricity use
and changes in resource portfolios to ensure sufficient infrastructure is available to
serve electric customers. The California ISO has used these processes to approve over
7 billion dollars of transmission infrastructure to help facilitate the development of a
large increase in renewable resources in its planning area while maintaining electric grid
reliability.

Since 2011, the California ISO’s transmission planning process has included
criteria to approve new transmission to support federal and state policies. This feature
was reinforced by the final rule of the Federal Energy Regulatory Commission involving

regional fransmission planning and cost allocation, known as Order No. 1000. This rule
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requires that transmission planning processes consider transmission needs driven by
public policy requirements established by state or federal laws or regulations.

Order No. 1000 also included requirements to allow for competition for building
new transmission. Pursuant to Order No. 1000, the California ISO has conducted nine
competitive solicitations in which it has evaluated competing project sponsors’
proposals to build a needed transmission solution and selected an approved project
sponsor. The California ISO has awarded four projects to independent transmission
developers, two projects to incumbent utility participating transmission owners, two
projects to collaborations between incumbent utility participating transmission owners
and independents, and one project to a public power entity that was not an existing
participating transmission owner. The ISO has applied the lessons it has learned to
improve its competitive solicitations.

Notwithstanding the success of the California ISO’s markets and infrastructure
development processes, there remain significant challenges to enable the
transformation of the electric grid. Two significant challenges are 1) to maintain
resources needed for essential reliability services during the transformation of the
electric grid and 2) to ensure the infrastructure needed to access a more diverse set of
resources across the West to satisfy state renewable portfolio standards.

Reliably integrating high levels of renewables into the power system represents a
significant challenge. The changes in make-up of the generator fleet has created some
operational challenges for us. Not only must the I1SO focus on meeting peak load, but it
now must aiso ensure sufficient ramping capability, both upwards and downwards, is

available over relatively short periods to meet the sudden swings associated with
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variable energy resources. To this end, the California ISO has focused on resource
adequacy enhancements to ensure that sufficient flexible resources are procured and
offered into its market. The California ISO has also made significant investments to
improve its real-time market to provide accurate price signals for resources to follow
energy dispatch instructions and meet expected ramping needs. In addition, the
California 1SO still needs essential reliability services such as voltage support and
frequency response to support a reliable electricity grid. The California 1ISO must
ensure it has adequate dispatchable resources to provide these essential reliability
services. For the near future, the California 1ISO expects these resources will primarily
be natural gas-fired generation.

Notwithstanding the need for gas-fired dispatchable resources, several factors
have placed economic pressure on these resources. First, the proliferation of
renewables pursuant to California’s Renewable Portfolio Standard has depressed
energy market prices during certain operating hours of the day and their output has
displaced many conventional plants. Second, the success of behind-the-meter solar
and the growth of community choice aggregation in California have made large load
serving entities reluctant to enter into long-term bilateral contracis with independent
power plants that provide payments for the resource capacity. These utilities are facing
the prospect of an eroding customer base, which has created the risk of stranded costs.
As a result, conventional power plants are beginning to seek some form of backstop
contract from the California ISO to keep them financially viable. Currently, the

California 1SO is working with the California Public Utilities Commission and market
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participants to explore regulatory and market options for addressing this procurement
problem.

Ultimately, we will need a new regulatory or market framework to ensure the
system not only has the energy it needs but also the essential reliability services to
meet ramps, maintain voltage levels and ensure the system can recover from
contingencies such as a frequency disturbance. Successful integration of renewable
resources at the high levels that California and other Western states are pursuing will
require a resource mix with the capabilities that conventional synchronous resources
have typically provided to the electric system.

We have another significant challenge: how to tap into the benefits of an
expanded western region. To date, the majority of California’s renewable resources are
located within the state — and the vast majority of new projects going forward are solar
photovoltaic resources located in the California ISO’s system. Relying too heavily on
these resources will exacerbate renewable integration challenges because the
California 1ISO must balance demand with supply in real-time. When the California I1SO
system has too much supply during peak solar hours and cannot export its excess to
other entities through the Western Energy Imbalance Market it has to curtail renewable
energy. As California looks to achieve a 50 percent renewable portfolic standard and
beyond, it could take advantage of the opportunity to tap into other high quality
renewable resources in the West, such as wind in Wyoming and New Mexico or solar in
Arizona and Nevada . Having a more diverse resource mix of renewables will lessen
the integration challenges and may be a more cost effective solution to meeting

California’s policy objectives. Any such procurement will need to be consistent with
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California’s renewable portfolio standard and will likely require new transmission across
multiple states. New transmission options will also provide benefits to different states
across the region, but reaching agreement on what those benefits are and ultimately
how the costs can be shared will be an extremely complex process. Ultimately, this is
an issue best left to the states within the region to resolve but it is a major challenge for
the future.

The benefits of an organized market in the California and other western states
have included both economic savings and help in meeting ambitious clean energy
goals. Going forward, we continue to look for opportunities to enhance our markets and
services and to work with policymakers and all stakeholders to overcome the challenges
and further realize the benefits | have highlighted for you.

Thank you for the opportunity to be here today and | look forward to your

questions.
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Mr. UpTON. Thank you.
Our last panelist is Craig Glazer, VP of Federal Government Pol-
icy, PJM Interconnection, welcome.

STATEMENT OF CRAIG GLAZER

Mr. GLAZER. Thank you, Mr. Chairman and Ranking Member
Rush. I am Craig Glazer on behalf of PJM. We operate in 13 states
from Chicago to North Carolina up to the New York border. I want
to start with a personal promise. That is to—we have operators
who have been keeping the lights on in your district, Mr. Chair-
man, and Mr. Rush’s district, Mr. Griffith’s, Mr. Johnson’s, Mr.
McKinley’s, Mr. Doyle’s district, and I will just give you my per-
sonal promise. We will continue to work as hard we can to keep
those lights on and keep prices low.

Now it was the author Stephen Covey who instructed us in his
book, The 7 Habits of Highly Effective People, it is sort of a favorite
quote of mine where he says the main thing is to keep the main
thing the main thing. It is sort of a favorite quote, the main thing
to keep the main thing the main thing. And in the case of PJM,
Mr. Chairman, Steve Covey’s main thing can be summarized in a
couple of words. Investors are investing in new, innovative genera-
tion in our region. It is funding the all-of-the-above strategy that
many people in Congress have talked about. And the generation
fleet as a result is more diverse than it has ever been, more reli-
able than it has ever been, and prices are lower than they have
ever been.

But I am not asking you to take my word for it. If you had a
chance, if we could take a drive around the region we could start
out to show you some of this diversity. We would start out in Mr.
McKinley’s district.

[Photo shown.]

Mr. GLAZER. This is the new coal facility known as the Longview
Power Station using state-of-the-art coal technology. OK. Then as
we continue that drive around we would find we could go to Cecil
County, Maryland.

[Photo shown.]

Mr. GLAZER. This is an example of a natural gas plant that is
self-supplying municipal load. I know we heard a lot about that.
This plant is doing that very thing and depending on the PJM mar-
ket to do it.

[Photo shown.]

Mr. GLAZER. We then drive over to near Mr. Latta’s district, the
Fremont Energy Center, another new, another state-of-the-art nat-
ural gas facility that is self-supplying another municipal customer.

Just to show you the diversity, we could then take a trip to Lau-
rel Mountain, West Virginia.

[Photo shown.]

Mr. GLAZER. You would find a major wind facility there as well
as a new, innovative battery facility all of which are depending and
selling their output into the PJM market.

And frankly, as part of the sort of “expect the unexpected,” we
could end up near Mr. Rush, near your district at the Shedd
Aquarium in Chicago.

[Photo shown.]
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Mr. GLAZER. That is actually studying using its pumps at the
aquarium to sell into our frequency regulation market as well as
they vary the pumps. So a lot of innovation and a lot of diversity
that is out there.

Now I don’t want to mislead you. We at PJM have challenges
like everybody else and I hope we can talk about some of them in
this hearing. They include enhancing grid resilience, reforming
price formation rules, determining and rewarding the attributes of
what has come to be called baseload generation, accommodating
state policies that was mentioned before, and as was also men-
tioned before, continually being on the top of our game when it
comes to cybersecurity.

But the bottom line or, as Mr. Covey said, the main thing is in-
vestors are investing, consumers are enjoying the lowest electricity
prices, and our system is more diverse and reliable than it has ever
been. That is a testimonial to a lot of people. One is those operators
that were there this morning when your constituents woke up and
will be there tonight when they go to sleep to ensure that the lights
stay on. It is also a testimonial to our stakeholders and to our regu-
lator.

I want to give a shout-out to the Federal Energy Regulatory
Commission. It is a very professional regulatory agency. I was a
former regulator myself. I wish I had some of the staff that we had
at the Federal Energy Regulatory Commission. And a shout-out to
the Congress which in this very room devise policies that have en-
abled this nation to move to a competitive market model which I
would posit to you with all kinds of issues around it, but I think
overall has served this nation well.

We can argue about this market rule with that market rule and
legitimately have those discussions and frankly we are our own
harshest critics in PJM many times on these issues. But I think
when I go back and reflect on the hearings, as many witnesses
have stated, the Federal Power Act and the competitive market
model have served the nation well and would urge everybody to
keep that in mind as we debate some of these other issues.

So thank you and I look forward to your questions.

[The prepared statement of Mr. Glazer follows:]
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Executive Summary

As the Regional Transmission Organization serving all or parts of the states of Hllinois, Indiana, Michigan, Ohio,
Kentucky, Tennessee, West Virginia, North Carolina, Virginia, Maryland, Delaware, Pennsylvania, New Jersey and
the District of Columbia, PJM has brought refiable electric service and competitive wholesale electricity prices to over
65 million Americans. In addition, PJM and its markets have been widely and independently recognized by the
investment community as a region whose market structure strongly supports investment in new generation, the
upgrading of existing generation and the deployment of new innovative technologies. Given the capital-intensive
nature of the electric industry, our combination of low competitive rates along with continued investment in generation
and demand response resources is a sound testimonial that the markets have achieved much of what Congress
intended when it first infroduced competition into the wholesale electric industry through the Energy Policy Act of
1992,

The markets that PJM and other RTOs operate can be analogized to a kitchen blender. Like your kitchen blender,
the markets produce the most efficient and cost effective results based on the ingredients put in. As a result, we
need to continually examine the parameters surrounding the ingredients we put info the blender to ensure that those
are designed to produce the outcomes that we seek. The RTO markets can then be counted upon, as they have in
the past, to produce efficient and competitive outcomes consistent with the policy choices {i.e. the ingredients) that

have been chosen.

PJM concurs with many of the past witnesses who have pointed out that portions of the generation fleet including
coal and nuclear resources are challenged as a result of very low natural gas prices, limited growth in the demand for
electricity and the impact of various environmental and safety requirements, The question however, is not whether
these issues should be addressed but instead how they are addressed. Consistent with the move toward
competition in the Energy Policy Acts of 1992 and 2005, the PUM model has shown that thoughtful market-based
solutions, rather than policymakers at the state or federal level picking winners and losers, remains the best means to
address such challenges. Consistent with its proactive philosophy, PJM is 'seizing the moment’ to propose various

inftiatives to address these issues including:
s operating and planning the system to enhance the resilience of the grid;

s proposing to the Federal Energy Regulatory Commission ("FERC") reforms to its price formation rules so as
to better recognize the attributes that key generators (including those which have come to be labelied
‘baseload generation’) bring to the grid; and

PdM © 2017 Www.pim.com 2{Page
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= working with our stakeholders on proactive rule changes that would ensure that the market can continue to
accommodate individual state policies but do so in 2 manner which still preserves competitive outcomes

and does not burden neighboring states that may not have endorsed that particular state policy.

In this testimony, PJM urges consideration by the federal government for these reforms, almost all of which

appropriately are within the FERC's jurisdiction.

Qur testimony outlines various steps that would be helpful for the federal government to take and some which would
not be helpful. In this latter category of what would not be helpful, we note that this is a critical time when we need to
encourage investment in new generation and new technology as well as existing generation. On this issue, words do
matter. As a result, although debate on various market rules is perfectly appropriate, we caution against the potential
to add greater uncertainty to the markets by signaling some kind of wholescale retreat from the competitive market
mode! that has been in place since the mid-1990's and has worked well to keep prices low and investment certain.
The PJM markets have weathered many challenges to the industry ranging from the impact of EPA's Mercury and Air
Toxics rule on the coal fleet to the threats of cyberattacks on the grid itself. We are stronger as a result and are
confident that innovative market-based solutions, which have been the halimark of PJM since its inception, can

continue to serve us well in addressing our new set of 215t century challenges.

PIM© 2017 www.pim.com 3{Page
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Introduction
On behalf of PIM Interconnection, L.L.C. (*PJM"), | want o thank Chairman Upton, Ranking Member Rush and

members of the Subcommittee and its staff for calling this important hearing today. My name is Craig Glazer, |serve

as Vice President of Federal Government Policy for PJM. Based in suburban Philadelphia, Pennsylvania and
honored to be a constituent of Rep. Ryan Costello of this Committee, PJM operates one of the nation’s largest
competitive wholesale electricity markets and ensures refiability of the bulk electric grid in all or parts of Hinois,
indiana, Michigan, Kentucky, Tennessee, Ohio, West Virginia, North Carolina, Virginia, Maryland, Pennsylvania,
Delaware, New Jersey and the District of Columbia. Thank you for the opportunity afforded to PIM in offering our
perspective on this topic and to participate in the subcommittee’s Powering America series. By way of personal
background, | came to PJM after having served for a decade as Chairman and Commissioner of the Public Utilities
Commission of Ohia during a critical period when competition was successfully infroduced into the state’s electric,

natural gas, telecommunications and fransportation industries.
Turning fo this morning’s testimony, my comments are divided into three parts.

o First, | will offer a brief background concerning PJM. | will discuss the formation and role of PJM with a
focus on (a) why policymakers, including this Congress, sought to restructure the industry and (b) how that

process has worked;

¢ Second, | will cover the benefits delivered by PJM's wholesale electricity markets. There have been over
$2.8 billion in savings to customers as a result of the efficiencies gained by operating the system more
reliably and utilizing competitive markets as a tool {o ensure that electricity is delivered at the lowest
reasonable cost for consumers. As an aside, you don't have to take my word on these issues. In real
dollars, at an average price of $29 per megawatt-hour, wholesale electricity prices are the lowest they have
ever been in our region and the system is operating more refiably and efficiently than it ever has before the

formation of Regional Transmission Organizations (*RTO);

e Third, and finally, | will outline some of the future challenges we all face. In the Energy Policy Act of 2005
Congress defined bulk electric system reliability as compliance with standards promulgated by the North
American Electric Reliability Corporation ("NERC"). Under these criteria, and using our own market rules,
PJIM is extremely reliable and has enjoyed a strong reserve margin that has enabled us to get through the
most recent incidence of hot weather without incident. Similarly, PJM managed the change-out of over
20,000 MW of generation that retired as a result of both low gas prices and EPA's Mercury and Air Toxics
("MATS") rule without reliability being degraded. But whether we are talking about potential cyber-attacks or

PJM © 2017 WWW.Dim.com 4|Page
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natural gas pipeline interruptions, we are undertaking a number of initiatives to make this already reliable
system more resifient in the future. In this vein, | will briefly list on pages 10 to 14 those actions by the
federal government that would be helpful to these efforts and, will outline a few actions which, guite

candidly, would not be helpful.
Background

The Role of PJM and Regional Transmission Organizations

This year marks PJM's 90" anniversary as an organization. In 1927, three contiguous utifities in Pennsylvania and
New Jersey interconnected their respective transmission systems; for the first time allowing power to flow across
their coordinated networks. The Pennsylvania - New Jersey Interconnection, an independent organization and the
original name of PJM, was established fo oversee the operation and planning of this coordinated system. In
operating three distinct systems on a coordinated basis, reliability enhanced as costs decreased. As nearly a century

passed, the industry evolved and so too did PJM's role and membership.

Today, PIM is officially classified as an RTO regutated by FERC. As shown on Figure 1, today PJM is responsible
for the reliable operation of the power grid for all or parts of 13 states and the District of Columbia. The region serves
over 65 million people with 21 percent of the nation's Gross Domestic Product being produced within our footprint.
Our headquarters are located in Valley Forge, Pennsylvania and we are grateful for the work of Rep. Costello whose

District includes the PJM campus.

Figure 1. PJM Service Tesritory & Evelution

RTOs are voluntary organizations, entered into by the owners of high-voltage transmission assets - such as Pepco,
Dominion Power, or AEP. Since | have been at PJM, our footprint has doubled in size as more utilities have seen
value in being members of an RTO and through it, the value of cocrdinated system operations. Value is reflected as
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cost savings for customers. Value is reflected as enhanced reliability. And value is aiso reflected in RTO markets
serving as an effective platform for incenting deployment of new innovative technology. RTOs also enable the
Congress' vision of open, non-discriminatory access fo the transmission system by all parties to promote the nation’s
policy of enhanced electric supply competition. By way of example, Figure 2 depicts PJM's energy market working
in real-time operation to meet customer demand. As demand for electricity increases throughout the day, PIM
utilizes a function - economic dispatch —to procure the most cost effective resources that will reliably serve demand
at any five-minute increment of time.  That supply can consist of any combination of power generation resources

available at that time.
Figure 2. Economic Dispatch - Matching Supply with Demand
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The benefits of coordinated system operations are as true today as they were when PJM was established 90 years
ago. By leveraging economies of scale and diversity of footprint, utilities decrease their operating costs. Today,
PJM's regional grid and market operations produce annual savings of $2.8 billion to $3.1 billion by ensuring refiability

and least cost supply across the region served.

The Proven Track Record: Benefits Of PJM Wholesale Markets

In deregulating the wholesale electricity industry, Congress sought to use competition as a means to drive efficient
pricing for customers. Competition would place downward pressure on electricity prices in two regards. First, with
competition, plant operators would be incented to operate their plants as efficiently as possible to remain competitive.
Second, easing both entry and exit of generating resources would yield the most economic portfolio of assets which

are available for dispatch to meet demand in a given hour.
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PJM's market enables electric energy to be exchanged economically and automatically when less expensive
resources in one area can be used to meat consumer electricity demand in another area. Through managing lower
energy production costs, minimizing costly reserve margins and attracting new investment, the PUM market accounts

for nearly $2 billion of PJM's annual savings to customers.

Technology Innovation

Markets determine whether the theoretical promise of a new innovation is realized under real-world operating
conditions. Through providing open, non-discriminatory access to the transmission system; through aflowing all
megawatts to evenly compete fo supply demand; and, through the display of a transparent price signal, the

wholesale markets attract investment and foster technology innovation.

Moreover, PJM developed the world's largest market for demand management technologies. To serve demand, the
market has attracted annual commitments as high as 1,700 megawatts and 14,000 megawatts for energy efficiency
and demand response, respectively. These technologies have the opportunity to economically compete against

power generation as a measure fo offset customer demand.

PJM has also been recognized as a leader in serving as a testbed for new technology deployment. PJM alone

accounts for almost half of the nation's 724 megawatts of non-pumped hydro, grid-scale energy storage resources.
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Market Pricing

When adjusting for inflation, market prices for energy were at an all-time low of $29 per megawatt-hour in 2016. This

continues the general downward trend of energy prices experienced over the last six years in PJM.

Although some witnesses at the July 18 hearing criticized the PJM capacity markets, that market has worked well to
attract pew investment even in the face of low energy prices. Since its inception in 2007, the PJM capacity market
has resulted in the development of over 48,000 megawatts of new, iron-in-the-ground power generation, The market
has also brought in tens of thousands of megawatts of demand management technologies, as noted above.

Simitarly, PJM's most recent auction for system capacity — a forward market for all supply resources — procured the
RTC's largest reserve margin at a price that is up to 86 percent of the net cost to build a new facility. This represents
high levels of refiability at extremely competitive pricing outcomes for customers both today and into the future. |
view this generation as a key ‘down payment’ on ensuring a resifient infrastructure that will serve the American

economy well for many years.

The Facts Concerning ‘Self-Supply’ Opporfunities for Public Power Enfities

At the July 18 hearing, withesses for public power may have created a number of misimpressions on the issue of

whether these entities can 'self-supply’. A review of the facts on this subject is in order:

* Forone, we do appreciate that ODEC witness Jack Reasor acknowiedged in response to qﬁestions that
PJM had put through rule changes that allowed public power entities in PJM the right to "self supply”. Mr.
Reasor referenced a recent Court of Appeals decision which overturned certain other parts of FERC's ruling
on that matter but which did not overturn the specific agreed-fo arrangement that PJM and its stakeholders
worked out with public power entities. As a result, the right to self-supply in our capacity market and energy
market has been negotiated with public power and fully honored by PJM and its stakeholders. To suggest

otherwise, is simply not consistent with those facts.

» [n addition, public power entities have been availing themselves of their ability to self supply and have been
building new generation in PJM as a result. Since the inception of our capacity markets, we have seen
public power develop and bring into commercial operation over 1,375 MW of new generation or uprates to
existing public-power owned generation in order fo "self supply” their own customers. Recent public power

generation additions include:

o Meldahl Hydro Electric Plant; OH (American Municipal Power)

o Willow Island Hydro Generation Project; WV (American Municipal Power)
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o Belleville Hydro Electric Plant; WV (American Municipal Power)

o Smyma Natural Gas 1 - 2; DE (Delaware Municipal Electric Coop.)

o Orchard Hill Renewable Energy Station; IL {Hoosier Energy Rural Electric Coop.)
o Livingston Landfill Gas; IL (Hoosier Energy Rural Electric Coop.)

o Louisa Natural Gas 1~ 5; VA (Old Dominion Electric Coop.)

o Rocksprings Natural Gas 1 - 2; MD {Old Dominion Electric Coop.)

o Wildcat Point Natural Gas; MD (Old Dominion Electric Coop.)

o Kerr Dam Hydro; VA (Southeastern Power Administration)

o Vineland Oil Unit 9; NJ (Vineland Municipal Electric Utifity)

o Down Natural Gas Power Plant; NJ (Vineland Municipal Electric Utifity)
o Clayville Natural Gas Unit 1; NJ {Vineland Municipal Electric Utility)

o Elkhart Landfill Gas; IN (Wabash Valley Power Association)

o Jay Landfill Gas; IN (Wabash Valley Power Association)

Challenges

Just as in days past, the industry continues to face challenges. This period of sluggish growth in demand and low
natural gas prices brings both benefits to customers and the grid but also a new set of challenges. Some of those

are outlined below.

The Impact of the Evolving Resource Mix

Although the term ‘baseload generation’ connotes images of large nuclear and coal generators, today we are seeing
efficient natural gas combined cycle units being dispatched often as 'baseload generation’. The economic challenges
that some (but not alf) nuclear and coal plants face are largely caused by a number of interrelated factors, each of

which has an impact on retaining existing resources and incenting investment in new resources:

1. Intense competition from low gas prices and new, highly efficient gas resources, when coupled with sluggish
demand growth have combined to drive wholesale power prices to some of their lowest levels—an obvious
short term benefit for consumers. This competition, however, has reduced revenue for certain resources
like coal and nuclear.

2. Although one can argue about degrees of impact, there is no doubt that federal tax policies and state
subsidies to particular generating units have had their own distorting impacts on competitive market

outcomes.
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3. Increasing environmental / emission mitigation costs for coal resources and increasing Nuclear Regulatory
Commission compliance costs for nuclear generation all have worked to increase economic pressures on

these resources.

Figure 3 is a graphical illustration of how each specific trend combines fo put its own downward pressure on

wholesale prices in addition to competition among generators itself.

Figure 3, Trends Affecting Lower Wholesale Market Energy Pricing
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Some have raised concern that traditional resources are not being properly valued for their beneficial attributes such
as zero emission attributes of nuclear units and on-site fuel security attributes for coal and nuclear. With FERC's
support, PUM took a giant step forward in this area in 2014 by establishing a new “Capacity Performance” model
which recognized (and rewarded through pricing mechanisms) the importance of generating resources having fuel
available for immediate use upon call.

We at PJM agree that more can be done (and we intend will be done in the PJM region) to address these issues.
The key question is therefore not whether these issues should be addressed but instead how they are
addressed. At PJM, we believe that market-based solutions are a preferable means to address these issues
rather than regulators or legistators guessing as to the ideal energy mix for the future, picking winners and losers
and potentially creating new ‘stranded costs' to be paid by customers if those regulatory guesses don't panout. Asa
former regulator, | have seen the pitfalls of that old regulatory-heavy paradigm and urge that we do not end up
stumbling into that paradigm again by defauit.
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I like to view the markets working fike my prized kitchen blender—they biend together all the inputs to produce the
most efficient and cost effective outcome for the consumer. But as there are no specific policy directives for
attributes such as low carbon resources or generation diversity, it would be unreasonable fo blame the blender (in
this case the market) if the recipe does not come out fo one's liking. It is for this reason that we need fo focus on the

inputs to the market in order to diagnose the challenges going forward and devise appropriate solutions.

Addressing the Challenge

Given this state of the industry, the question then comes what can the federal government do that could be helpful

and what would not be helpful. Let me posit lists of each:

Helpful Federal Actions

Energy Price Formation Reforms: PJM has recently posted a proposal which builds on an existing FERC Notice of

Proposed Rulemaking but which goes further to ensure that all resources needed to serve load are able to set
wholesale prices. Today's rules inadvertently limit the ability of large generating plants which are needed in the
dispatch order to set prices given their relative inability to cycle their output up and down on very short nofice. To be
clear, those generators do recover their costs when called upon by PJM but their costs are not reflected in wholesale
clearing prices. This has a suppressive effect on prices overall and fails to appropriately value these needed
resources. PJM believes this very narrow and targeted reform would help to ensure that all generators, even those
which have come to be referred {0 as ‘baseload’ generation, are treated fairly in the marketplace. As part of this
package of reforms, PJM has proposed development of a new load following product that would incent the
development of new innovative and flexible resources (including wind resources) needed to meet varying load

demands throughout the operating day.

State and Federal Roles: Although certain states have taken action to subsidize particular generating units
{including nuclear units), individual state action that has the effect of distorting wholesale competitive market
outcomes is not fair to anyone—neither consumers in state A that pay the subsidies nor consumers in neighboring
states that are deprived of other generating options due to the inevitable ‘exporting’ of the negative effects of state
A's unit-specific subsidy. Because the grid is interconnected and because electrons do not respect state borders,
there clearly is an interstate commerce aspect of electricity sales. After all, the very fact that electricity is bought,
sold and fransmitted across state lines (and therefore affects interstate commerce) was the original basis of the need
for passage of the Federal Power Act in the first place. Unfortunately, this entire matter has ended up in the Courts

which are struggling to define the limits of state versus federal authority in this area.
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Addressing state policy choices in a nondiscriminatory way cannot be a zero sum game. Instead it requires a degree
of cooperative federalism between the FERG and the states rather than any one set of state policymakers imposing
their choice of winners and losers on neighboring states and regions. In PJM's view,{and my own view as a former
state regulator) accommodation of state policies in a federally regulated market should happen but must happen in
a way that recognizes the interstate nature of the grid and respect Congress' national call in the Energy Policy Act of
1992 as well as 2005 for the development of wholesale markets to ensure competitive outcomes. We have put
forward a proposal that respects individual state actions affecting the generation fleet and demand response

resources but avoids the impact of that policy choice affecting market prices in the rest of our large 13-state region.

In the broadest sense, “accommodation’ of individual state policies (and especial!} conflicting environmental policies
among states) is a two way street. Accordingly, ‘accommodation” of state policies wilf require action at the state level
as well as at the RTO/ISO and FERC levels to ensure that one state’s policy is not ‘exported’ to another state that
has not adopted that policy choice. Qur proposal is presently before our stakeholders and may ultimately resultin a
filing at FERC. But in the interim, we would urge Congress fo recognize that this is not a black or white area and

encourage both the states and the FERC to work on constructive and balanced market-based solutions.

Resilience: PJM has embarked on a number of initiatives to promote resifience of the power grid. These resilience
efforts are anchored in, but give more teeth to, many of today's refiability standards. For an effective grid resilience
plan to be developed, effective information sharing and assistance with identifying long term threats must continue to
better help us sort through what, constitutes credible threats vs. those which are remote enough to not pass a
reasonable costibenefit analysis. This Commitiee can help to ensure that DHS, DOE and FERC alf continue to work
with the RTOs/ISOs as we embark on developing a more resilient grid, so that the credible threats are validated by

those in the federal government with access to intelligence information to which the RTOs, by definition, are not privy.

PJM has embarked on an effort to incorporate resilience into our three core processes of planning, operations and
markets. PJM's plan is underway and extends beyond 2018, The effort will evaluate our moving toward
conservative operations when credible threats to fuel supplies or the grid itself are identified. The effort will also
focus on the price formation issues | addressed previously as well as steps to build even more redundancy into the
grid itself. As the system is reliable today and-will remain so for the near future, these initiatives are designed to be

proactive and forward-looking to ensure that the grid is not only reliable but resifient o address extreme events.

Continued attention to these issues by this Committee would be helpful as these initiatives will require a level of
coordination and cooperation between the electric and natural gas pipeline systems that goes beyond what we enjoy
today. And, as reliability oversight is split between FERC for the electric industry and TSA for the natural gas pipeline
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industry, a level of cross-agency coordination will be needed as today the two industries operate under vastly

different regulatory regimes. ‘

Actions That Would Not Be Helpful

Although I've éutlined certain actions that would be helpful, [ would be remiss if | did not briefly flag some items that
would not be helpful to the considerable work that RTOs/ISOs face. These include:

Imposing Greater Market Uncertainty By Calling for a Wholesale Reversal of the Competitive Market Model:
This is a critical time when the generation fleet is getting older and new investment will be needed to retain critical

‘baseload’ facilities and attract the development of new facilities. 1t also is a time to incent financing of new
technologies such as energy storage technologies to better manage the variable output resources we have on the
grid such as wind and solar, As detailed above, the markets have proven themselves to be able to respond nimbly
and efficiently to changing policies and system conditions. Moreover, the policies that both investors and consumers

have come to rely upon were set by Congress some 25 years ago through the Energy Policy Act of 1992,

Of course, individual market rules as well as RTO operations should continue to be scrutinized. However, calls to
simply reverse gears {assuming that is even possible) only sends a chilling effect on the market and makes needed
new investments and technology innovation more costly and harder to bring to the market. As 3 result, we would
caution against loose calls to ‘reregulate’ the market or blame the market itself for some of the issues outiined above

that are simply the result of inputs into the market 'blender | referenced previously.

Picking Winners and Losers Either By Technology or Even By Specific Generating Units: Prior to EPACT

1992 and much of the restructuring of the industry at the retail level, regulators at the state and federal level would be
called upon to pick winners and losers-—-either adding to rate base or disallowing the costs of particular generators
one by one after long and contentious hearings. Inevitably, the regulators sometimes got it wrong and saddled the

investor or the consumer with biltions of dollars in uneconomic costs.

There may be a temptation to selectively go back to that model to either “promote” or “save” a particular generating
unit or type of generating unit in the name of ‘reliability’ or ‘diversity’. Both reliability and diversity has and can
continue to be maintained through the market itself. In fact, PIM's generation mix is far more diverse today than it
has ever been. We are concerned about potential retirements of additional coal and nuclear resources. The ralevant
question is how best to respond. For policymakers to simply try to ‘outguess’ the market or supptant it with their
particular policy choice is simply a recipe for building an unsustainable market outcome that no investor would

serlously consider and for which no consumer would ultimately benefit. As a result, we urge holding our feet o the
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fire' to devise market-based solutions to these challenges such as those | have outlined above while resisting the

temptation to step in to “choose” a particular generator class or type of generator for special treatment.

{ thank you for this opportunity to testify and look forward to your questions.
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Appendix

The following section outlines, in detall, each how each market fundamental - outlined in Figure 3 - is influencing the
PJM wholesale market price, specifically. Annual average PJM-wide energy prices, in real dolfars, are at an all-ime
low.

Figure 4. Annual Average Real-Time PJM Energy Prices ($/MWh, 1998 - 2016, 2016 USD$)
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Historically, natural gas as a fuel and power technology was more expensive than other forms of power generation.
In a single clearing price market, like wholesale power, this meant the price of natural gas would have a large
influence on wholesale pricing to all generation types. Brought on by shale development in the late 2000s, however,
natural gas prices reaching historically low levels have influenced current wholesale electricity pricing trends.

Figure 5 displays the trend in natural gas prices at natural gas trading beliwether, Henry Hub.
Figure 8. Henry Hub Natural Gas Prices
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Renewable Build-Out - Merit Order Shift

Renewable generation such as wind and solar, with zero short-run marginal costs, oftentimes place themselves at
the front of the supply stack in the economic dispatch of energy markets. This displaces otherwise more expensive
resources at the margin. While system operators fike PJM are seeing these resources as a relatively small portion of
the overall resource mix, Figure 8, shows the projected deployment of these resources to meet existing state
renewable policies. Moreover, federal tax policy, such as the production tax credit incents wind resources to bid
negative prices into the market since the federal production tax credit makes up the ‘delta’ between the negative
price offer and positive profitability in a given hour. Although over the entire PJM footprint, negative pricing has not
had a major impact, it has in select locations on the grid where the production tax credit has worked fo incent wind
units to operate in low load periods and compete through negative pricing with nuclear units which do not have that
same ability o cycle their output.

Figure 6. Operational and Projected Wind Capacity in PJM
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Load-Growth Reductions & Demand Elasticity

Electricity consumption is uniquely influenced by the economy, weather and the efficiency of energy-intensive
devices, Historically, demand for electricity increased annually at a rate of 2 - 4 percent. Given a variety of factors ~
including macroeconomic trends as well as enhanced energy conservation measures ~ demand for electricity in PJM,
and most of the nation, has remained flat or has declined for about eight years. Figure 7, illustrates just the last five
years of PIM's annual foad forecast. In PIM's latest annual load forecast report, by 2027 PIM projects an
aggregated increase across the entire RTO of 0.2 percent. Anemic demand obviously influences prices through

generally fower around-the-clock prices.
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Figure 7. Declining Electricity Demand Growth
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Mr. UpTON. Well, thank you all. And at this point we will go to
members with questions and we will try to keep to a strict 5-
minute Q&A to try and get done by early this afternoon.

I want to focus a little bit about the participation on cybersecu-
rity efforts. Mr. Van Welie, you talked a little bit about it. I would
like to follow up to see the participation with the grid exercises as
well as cybersecurity training for ISO New England employees.

And Mr. Brown, your comment that you thought your operations
were far above the standards, which is great, but what can we do
to try and help prevent a cyber attack?

And Mr. Van Welie, we will start with you.

Mr. VaN WELIE. Well, so I think what—

Mr. UprTON. What else can we do constructively to help?

Mr. VAN WELIE. Constructively, well, I think with the establish-
ment of the oversight over the NERC by the FERC, the establish-
ment of cybersecurity standards, I think we set a very important
baseline in the industry with regard to managing cybersecurity,
but those are what I would call a minimum baseline.

Ultimately, all of the ISOs in front of you here today employ a
defense-in-depth strategy and it is about deploying automated sys-
tems to detect issues. It is about training your employees which are
often the weakest link in the chain. And I think that if I sort of
look back over the past decade, I have seen the electric industry
really lift its game with regard to cybersecurity.

And that is not to say there is more to be done. I think there
is a lot more to be done. I think the risk is shifting a lot from
whereas we were previously concerned about cyber in the control
centers, I think there is a greater risk out in the field. And so I
see that utilities are going to have to invest money in this space
and I think what Congress can do is to be supportive of the cost
recovery of those investments and I think it is a necessary invest-
ment.

The other thing I worry about, to be honest with you, it is true
and I heard a number of the members today mention the prolifera-
tion of distributed energy resources. The issue with distributed en-
ergy resources is they often are relying on the internet for commu-
nications back to the control centers. And I think that is a weak
link in the chain that we need to pay some attention to.

If we are going to rely on those resources to be a substantial part
of the capacity to keep the grid going and reliable, we need to make
sure that those resources which are often in private hands are
practicing safe cybersecurity practices as well.

Mr. UpTON. Mr. Brown?

Mr. BROWN. So what can you do, certainly support the standard
development process, but as Gordon indicated that is minimum.
Policy can never keep up with technology, so we are constantly
communicating among our regions and with the government enti-
ties on attacks that are occurring in real time.

And that is why I emphasize the standards are important be-
cause we are all in this together, highly interconnected, highly
interdependent, so we must all operate at a minimum threshold.
But in order to keep up with the attacks that are very real-time
we have to go above and beyond the standards because again policy
can never keep up with technology.
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Mr. UPTON. Anybody else want to comment? Oh, Mr. Jones.

Mr. JONES. Yes, thank you. One additional thing that I think is
important and Nick touched on that as well is threat identification.
So from the federal side that is the most important element for us,
threat identification and dissemination of that information. That
allows us to prepare for these threats and defend against them.
Thank you.

Mr. UpTON. Let me go to my next question and that is, it is a
good thing that with all of the things that have been going on that
harmful emissions from the power sector have been reduced, I
think, rather significantly. I know, Mr. Jones, in New York we
have seen the NYISO achieve a 98 percent reduction in SO, emis-
sions since the markets began operation in 2000. So with all these
changes that are going on whether it be RPS standards by states,
reduction in coal, tell us a little bit about how you expect to see
that continue in the next decade or so.

Mr. JoNES. Excellent, thank you. New York State is currently
undergoing a strong push toward reduction of carbon emissions, so
CO; emissions in the environment from our generation fleet. The
goal is currently to achieve a 40 percent, 50 percent, rather, reduc-
tion in carbon emissions from 1990 levels by 2030 and an 80 per-
cent reduction by 2050.

In order to achieve that, there are a number of steps that the
state has already taken. Number one, to drive more renewables in
the state to achieve these high renewable penetrations, but they
have also stepped forward recently to preserve the low carbon
emissions associated with a portion of the nuclear fleet in New
York. And we have supported that but we have also supported
moving that into the competitive market environment.

So to the degree that we can do that, the best way to control
emissions of carbon throughout our state would be to integrate it
directly into our dispatch in the energy market side. We are cur-
rently working on that with the state of New York, as I said. We
will have a report coming out very shortly which will identify the
opportunities and the very promising nature of that approach. We
will begin discussing that with our market participants as well and
we hope to have something in the very near future.

Mr. UpTON. When you get that report we will be anxious to take
a look at it.

Mr. JONES. Thank you.

Mr. UpTON. My time is expired, so let me go to Mr. Rush for 5
minutes.

Mr. RusH. I want to thank you, Mr. Chairman. My question is
to Mr. Glazer. In your written testimony you state that PJM works
with its stakeholders on proactive rule changes in order to ensure
that the market can continue to accommodate individual state poli-
cies in a manner that still preserves competitive outcomes without
burdening neighboring states that may not have the same state
policy.

As you are aware, to the consternation of some stakeholders
states like Illinois and New York have implemented policies that
take into account the social cost of carbon by giving credit to their
nuclear fleets as safe, reliable, zero-carbon sources of energy.
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Mr. Glazer, how would you address the assertion that adding
value to nuclear fleets unfairly distorts the market? In other words,
how do we incorporate the social cost of carbon in a way that re-
flects that cost in energy clearing prices? And on this question I
would also like to hear from Mr. Jones on this issue.

Mr. GLAZER. Thank you, Mr. Rush. I appreciate the question.
This whole question about accommodating state policies, of course
we need to accommodate state policies and we do that. It is not a
question of whether we should do it, there is no question we should
do it. It is a how do you do it question and that is the difficult part.
Let me give you just an example.

Maryland may have one state policy supporting renewable gen-
eration. West Virginia borders Maryland. They have a completely
different policy. It is all an interconnected grid, the electrons don’t
respect state borders. So the trick is to find a way to ensure that
Maryland’s policy or Illinois policy is not exported to West Virginia
in my example that may not buy into that same policy.

So how do we do it? There was a discussion, we are working on
sort of almost like, if you will, firewalls, that would ensure that the
market prices are protected, that we don’t export to an unwilling
state what that policy is, but at the same time allow states like Illi-
nois to go forward with what it wants to do.

So that is the rub here. It is an interconnected grid, electrons,
we don’t want to force other states to absorb that policy, but we
want to respect what Illinois did. And that is what we have got
proposals out to accomplish.

Mr. RuUsH. So do you have a more definitive example of how you
would do that because you have illuminated the problem?

Mr. GLAZER. Yes, we are looking at, for example, potentially run-
ning the market two times, if you will. Running the market once
that would allow the Illinois nuclear units in this case to partici-
pate in the market, but also almost running it a second time to cor-
rect any sort of price-oppressive effects of the fact that there is a
subsidy going to certain nuclear units in Illinois but not the same
equivalent nuclear units, in Ohio or Maryland or anyplace else.

So it is a technique that we are looking at. We have actually got
a proposal to do that and it is a vigorous subject of discussion.

Mr. RusH. Thank you. Mr. Jones?

Mr. JONES. So the proposal in our region is different than most
of the other ISOs. As Mr. Glazer had mentioned, multi-state ISOs
have a difficult time of getting all of the states onto the same policy
position.

In the three ISOs that are led by a single state—California,
Texas, and New York—it is much easier to implement state policy
directly since we have a single state. In the State of New York we
want to approach this issue through the energy market. To best
say this, in states that are approaching it through a capacity mar-
ket the vernacular that is used is to accommodate state policy into
the market. In our state, by using the energy market we are actu-
ally helping to achieve the goals of the state. It is a rather signifi-
cant difference but it is one that we hope to deliver on.

Mr. RUsH. I yield back, Mr. Chairman.

Mr. UproN. Thank you. Dr. Murphy?

Mr. MUrPHY. Thank you, Mr. Chairman.
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Mr. Glazer. So I am from southwestern Pennsylvania and rep-
resent an area right in the heart of the PJM area. And as we are
talking about this mix of state and federal regulations, can you
give a little more detail of how they run into, interfere with each
other, and then I will follow up from there.

Mr. GLAZER. OK. And it is, a prime example is Pennsylvania has
a renewable portfolio standard that includes, as I understand it,
clean coal technology as one attribute of a portfolio standard. Mary-
land doesn’t have that. But the electrons don’t really care. They are
moving across the border, they don’t really care.

So the question is: How does Pennsylvania’s policy not get ex-
ported to Maryland and vice versa? So what we are looking as how
do we, in a multi-state market how do we accommodate what every
state can do, but in the absence of a national federal policy on any
of these subjects how do we make this all fit together? We think
we can. We think this is very achievable but it does take some
work.

Mr. MurPHY. So let’s talk about how this is achievable because
states and federal regulators there is this bright line in some
places. But does this take on our part some large overarching legis-
lation? Do we recognize any of the state preferences there at all?
Because obviously I represent coal country, every square inch of my
district has coal under it, has Marcellus shale natural gas in mul-
tiple layers, Westinghouse nuclear is, part of it is in my district.
We have got it all. So, but another area may not have that or pre-
fer that so what is the solution?

Mr. GLAZER. Mr. Murphy, I think it is a great question. There
is no question that the more direction on these issues that can
come from this Congress or from the Administration the better, be-
cause then it is federal policy whatever that policy is.

And I like to say the markets are like a blender. They are only
as good as the ingredients you put into the blender. But they do,
once you put those ingredients in they produce the most efficient
answer, so the more direction we can get from this Congress I
think that helps. It is when states as Mr. Jones indicated start
going in different directions that it gets complicated. But your dis-
trict is a perfect example of having rich in all of these resources,
and I think the PJM market appreciates it and we all benefit from
the richness of those resources.

Mr. MURPHY. Which these electrons get mixed up, so we can’t
put a filter at the border. So if a state doesn’t like coal we can’t
keep the coal electrons out?

Mr. GLAZER. That is right. That is right, because electrons fol-
low—

Mr. MURPHY. Are you sure we can’t do that because if they don’t
want coal I am glad to say, all right, you don’t get to have them.
You have a brownout then.

Mr. GLAZER. Right.

Mr. MurpHY. Can’t do that?

Mr. GLAZER. Can’t do that.

Mr. MURrPHY. All right, too bad.

Mr. GLAZER. They follow the laws of physics and they go where
they go. Yes, that is the problem.
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Mr. MURPHY. Mr. Jones, do you have a comment on that too? I
am just curious. He made reference to you there, what we need to
do on the federal side in ironing out these state-federal differences.

Mr. JONES. Why are there state and federal differences?

Mr. MurpHY. Well, how, what we need to do to help overcome
if there is some problems between them.

Mr. JONES. So in multi-state ISOs the difficulty, of course, is to
figure out how to accommodate each individual state with their
particular policy positions. The PJM has issued a very short white
paper that described one way that it could be done. For example,
I think their white paper describes that each energy market could
carry its own price of carbon. Those states that do not want to have
a price of carbon would be adjusted as the power flows across those
interfaces.

So there are ways to do it, it is just much more difficult than
what we might be able to achieve in New York.

Mr. MURPHY. Anybody else have a comment on that because it
is part of what we—Dr. Casey?

Mr. CASEY. Yes, I would just note that in California we have a
cap and trade program for carbon allowances within state and we
have the issue of particularly when we run our Western Energy
Imbalance Market we are dispatching resources all over the West.
How do we attribute which resources are supporting imports into
California that would—

Mr. MURPHY. What is it you trade?

Mr. CASEY. Well, we are trading energy. So we are optimizing—

Mr. MURPHY. But it has to do with carbon too, right?

Mr. CASEY. Yes.

Mr. MURPHY. So if something like a nuclear power plant or a
solar plant doesn’t generate carbon they trade what?

Mr. CASEY. Well, they wouldn’t have a compliance obligation for
purposes of cap and trade if they are not emitting GHG. But to the
extent we are dispatching resources outside of California that have
a carbon emission and they are supporting transfers into Cali-
fornia, we have developed in our market a method to attribute that
that resource in Arizona is supporting a transfer into California
and is subject to a GHG price and ultimately a compliance obliga-
tion for compliance with California’s cap and trade.

So I just mentioned it as it is a market mechanism where
through the dispatch you can try to tease out which resources are
being dispatched to support transfers to another state and can en-
force a carbon price to it.

Mr. MuURPHY. I think, Mr. Chairman, that is part of the com-
plexity that we need to figure out on all of that. It sounded very
convﬁncing, but I have no idea what you just said. Thank you very
much.

Mr. UprON. We will give you 3 days to write a written statement,
OK. Mr. McNerney is recognized for 5 minutes.

Mr. McNERNEY. Well, thank you, Mr. Chairman. I appreciate
how business loves stability and predictability especially utility
markets, so I am sort of going to leave that. But I would like to
ask a question and ask each one of you to answer it in about 15
or 20 seconds starting with Mr. Glazer and moving this way. What
changes, if any, are needed in federal policies to encourage invest-
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ment needed for utility companies to manage the challenges you
are facing with the rapidly changing marketplace?

Mr. GLAZER. Very quickly, we are moving beyond reliability
standards to look at a more resilient grid. And there is a lot of at-
tributes of a resilient grid. It will require support. It is not going
to be inexpensive to do, we have to do it wisely. I think this com-
mittee’s focus on these resiliency efforts would be very, very help-
ful.

Mr. MCNERNEY. OK.

Mr. CASEY. I think in the case of California we have a very ro-
bust investment environment with the integrated resource plan-
ning that goes on at the Public Utilities Commission and the direc-
tion and renewable procurement and the supporting transmission.
So I don’t see, really, a need for anything beyond what we have.
I think we have adequate investment incentives there.

Ms. MELE. From an ERCOT perspective, I think that as I stated
in my comments is that predictability is what we need to guide the
future there and so I don’t think there is anything that we really
need. I think that some of the focus on NERC standards and mak-
ing sure cybersecurity standards continue to develop in that shar-
ing of information is probably largely the most impactful thing to
us from here.

Mr. DoYING. I guess I would tend to agree with the other com-
menters and that is we do have federal support from NERC for CIP
standards and for resiliency standards. Markets as I noted are able
to adapt to the changes in the underlying market, the composition
of the generation fleet, and I think the most important thing for
us is regulatory stability. We largely have that through FERC, but
to the extent that you have policies that come out that go in dif-
ferent directions over different periods of time that that is not ben-
eficial to market participants or the marketplace.

Mr. MCNERNEY. Mr. Jones?

Mr. JONES. Thank you. From New York’s perspective we have a
great deal of investment. We are very comfortable. We have invest-
ment in solar, wind resources, investment in natural gas field fa-
cilities. As I had mentioned to you earlier though, we have a great
deal of need for additional transmission investment. And I don’t be-
lieve anything additional from this body needs to move forward,
but we do need to have continued focus by the FERC on moving
our transmission projects forward. Thank you.

Mr. BROWN. No additional policy changes are needed in our re-
gion from this body. I would say though it would help if we had
a quorum at FERC.

Mr. McNERNEY. All right.

Mr. VAN WELIE. I agree with the previous speakers that regu-
latory certainty is very important. I think that I have watched the
industry struggle with what is the long-term trajectory on carbon
pricing, so from an investment point of view as one is investing in
new long-lived assets that are 30 to 40 years in terms of their eco-
nomic life, having some certainty around that question would be
very beneficial.

And I think as a nation we have struggled with that one and I
doubt we are going to resolve it any time soon, but that certainly
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would help us achieve that objective through the market if we
could get it more clearly stated at a federal level.

Mr. MCNERNEY. Thank you.

Mr. Casey, one of my priorities has been to support technologies
and projects that are making the electric grid smarter and more re-
liable, more resilient, flexible, and secure. As California ISO meets
the challenges of renewable energy integration and other state pol-
icy objectives, what is ISO doing to support advanced grid tech-
nologies?

Mr. CASEY. I would say, in short, a lot. I think in many ways we
are leading the world in advancing new technologies into the power
grid. There is a lot happening on the distribution network with, as
you know with microgrids, energy storage, demand response, many
of those resources are behind the customer meter. They are not
connected to the transmission system. But we have put forward
market models to enable those resources to actively participate as
a grid resource so that we can be able to dispatch them to help
meet the system needs.

Demand response is an area in California that I think there is
a huge untapped potential to really more fully develop. We have
been a big advocate with that working with the Public Utilities
Commission to really get to the technology capability to what de-
mand response can really do. We have a lot of old programs out
there that really you can only call once in a while. We need more
advanced programs in demand response that we can call every day
and it is seamless to the customer, they don’t even know it is hap-
pening.

Those are just some examples of what we are trying to do on the
customer side. There are other things we are doing on the trans-
mission side as well.

Mr. McCNERNEY. Thank you, Mr. Chairman.

Mr. UprON. Mr. Barton?

Mr. BARTON. Thank you, Mr. Chairman. Thank you for holding
this hearing. We want to welcome Cheryl Mele who is from ERCOT
in Texas. We are always glad to have you here. I just have one
question, Mr. Chairman. Several years ago, in the Energy Policy
Act of 2005 we had a very small section, section 1222, get author-
ized, the Southwestern Power Administration to build several new
transmission lines. One of those projects has been approved, the
Plains & Eastern Clean project line. It starts in either Texas and/
or Oklahoma, crosses through Arkansas and goes into Tennessee.

The State of Arkansas has filed a lawsuit, and I don’t know if
it is the state itself or stakeholders in Arkansas against that
project. I would like to ask the head of the Southwest Power Pool
if he is familiar with this project and, if so, what your position is
on it.

Mr. BROWN. So yes, I am very familiar with the project. It is not
a product of a regional planning process that involves all of our di-
verse constituents, both regulatory commissions and all of our very
diverse membership, it is a market-driven solution to delivering
wind from the western part of our footprint to load centers in the
East. We are not opposed to the line, I would just say it is not a
product of a regional planning process.
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The question is, do load centers in the East want to use that par-
ticular DC line as a transportation facility that is constructed sole-
ly for the benefit of the wind generators in the West and the load
centers in the East, or do those load centers in the East prefer an
AC solution that becomes a product of our regional planning proc-
ess? The costs can be comparable.

The utilization of a DC line is limited again to benefit the buyer
on one end and the seller on the other end. An AC solution benefits
everyone in the footprint. Both can reliably accommodate the same
mission. Again it is, you know, what solution do you prefer.

Mr. BARTON. All right. What about the representative of the
M?ISO, it goes through your territory too. What is your position on
it?

Mr. DoOYING. I would concur with Nick that it is not part of the
regional planning process. I think this is a great example of some-
where where the RTOs have the ability to accommodate the policy
decisions that are made by states or by bodies such as this one. If
it doesn’t go through the planning process it is not eligible for cost
allocation throughout the rest of the footprint, which means that
to the extent it is approved by states or other entities and they are
willing to pay the bill then it can certainly go forward and we
would certainly accommodate the transmission within our system.
So I certainly don’t object to it and we will wait to see how the liti-
gation plays out.

Mr. BARTON. Well, I am told that one of the Arkansas objections
is that they don’t receive any of the power, but I am also told that
the line is willing to, and it maybe even has planned in a connec-
tion point in Arkansas that if they wanted, if Arkansas wanted to
it could receive power. Are you familiar with that?

Mr. DOYING. No, sir. I am not.

Mr. BROWN. And yes, I am, and certainly it could be accommo-
dated. The real question is, are there loads in Arkansas that want
that choice of delivery system, a DC line versus an AC solution
that can provide other benefits to the state.

Mr. BARTON. I doubt that anybody on the panel understands the
difference between DC and AC. Well, Mr. Shimkus, we will say
Mr.—OK, Mr. Flores says he does. Mr. Morgan, I stand—and I am
sure Mr. McKinley does, so I stand corrected. I will say I am the
only one that doesn’t understand the difference. Anyway thank
you, Mr. Chairman.

Mr. UpPTON. Mr. Peters?

Mr. PETERS. Thank you, Mr. Chairman. I want to thank all the
witnesses. I also want to thank the staff for the excellent work that
they did together to prepare us for this.

Dr. Casey, I wanted to ask you about distributed generation and
maybe you could describe for me what are the challenges in terms
of reliability to the proliferation of distributed generation and
whether the state is looking at weighing in terms of what is the
most efficient way to provide, say, solar power? Is it large-scale
solar farms or is it rooftop? Is the state taking a position on that
and moving it one way or another or are we just kind of letting
that happen?

Mr. CAseEy. Well, with respect to reliability issues with distrib-
uted energy I think it deals mainly with modernizing the distribu-
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tion network to accommodate it. As you know, these systems were
designed with one-way flow of power from large central stations to
consumers that were static consumers. The grid of the future is
going to be much more dynamic. You are going to have
bidirectional flows, you are going to have a lot of automation on the
system.

So I think from a reliability standpoint, the distribution utilities
are really struggling to keep pace with how they need to upgrade
the distribution network to provide the safety and controls to make
sure that that dynamic can be reliably managed. As a transmission
grid operator, that is really not our issue. That is the issue for the
distribution utility. But as I mentioned, we are trying to leverage
thoske distribution networks as a resource for the transmission net-
work.

On your question around going forward, is California going to
rely more on large central station renewables versus distribution,
my sense it is going to be both. I think what is happening on the
distribution system is, it is not policy driven, it is consumer driven.
People want more control. I know you are very involved with the
naval bases in San Diego. They want more resiliency with their
system with their microgrids. Other companies are doing the same.
So a lot of that is just happening and we are enabling it, but to
achieve ultimately the environmental policy objectives California
hasdyou are going to need more large central station solar and
wind.

Mr. PETERS. I would just ask the panel a question on cybersecu-
rity and maybe ask it in an overly provocative way is why should
I trust you to take care of cybersecurity? Is there a federal role for
that? What interests you in having federal participation? What
scares you about that? Does anybody want to offer me some advice
about why I should get involved or why I should sit back?

Mr. GLAZER. Mr. Peters, I would be happy to address that. This
is joint effort. We are the people on the front lines. It is our sys-
tems that people are trying to hack into in many cases. But what
the Federal Government has is the authority through this Congress
to require standards. That is very important. Also, the Federal
Government has information as to threats that we don’t have. We
are not an intelligence agency. So I think this is not an either/or
proposition, it is really a partnership.

Mr. PETERS. OK. I think that makes sense to me. I think that
information, best practices, setting standards makes a lot of sense.
And I know we have taken some steps to make sure that an outage
in one place doesn’t so greatly affect the whole country, so I think
there is protection. But if you have any thoughts after this on that
I would love to hear it.

And then Mr. Jones, I am not as familiar with the regulatory re-
gime in New York. I assume that that is what is driving invest-
ment in renewables and the reduction in emissions that you de-
scribed. Can you just tell me a little bit about whether that is the
case and what it is about the regulatory framework in New York
that is helping?

Mr. JONES. So the regulatory framework coupling with the effi-
ciencies that are driven out of the markets within our systems
itself is really what has contributed to those reductions, so more ef-
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ficient generation has come to our markets to compete. That more
efficient generation has lower emissions than the less efficient gen-
eration. And as the new generation comes to market, much of the
older generation has left that had higher heat rates and higher
emissions, so it has been a combination of both.

On top of that the State of New York has been a driver for dec-
ades in trying to improve the environment throughout New York
and throughout the country for that matter. There are a number
of initiatives in place, as I had mentioned earlier. They are achiev-
ing a high renewables penetration, achieving significant reductions
in carbon emissions that are driving changes in our markets as we
attempt to achieve that through the NYISO itself.

Mr. PETERS. Thank you very much again to the witnesses. And
Mr. Chairman, I yield back.

Mr. UprON. Mr. Shimkus?

Mr. SHIMKUS. Thank you, Mr. Chairman. I apologize for being in
and out. Members do that all the time especially when you have
competing hearings and other legislation you are working on.

This is an area that I love to talk about and it is evolving and
you all are managing a system that—I think FERC was here. |
mentioned to some of you who came to visit my office that FERC
was here a year or 2 ago and they basically said, the Federal Power
Act has not been rewritten. It has been vague enough for us to
evolve over time.

So for that I want to thank Mr. Glazer and Mr. Doying for vis-
iting the office, and Mr. Brown, I am sorry you got Mike Ross with
you. You seemed to be successful even with him there, so we will
keep cheering on—and a pharmacist dealing in electrons.

So Mr. Glazer, in the last hearing of maybe last week and we
talked about a little bit self-supply debate and issue, can you talk
about that from the aspect of our munis and our co-ops and espe-
cially in the MISO generating area and then the PJM area? This
is an Illinois kind of specific issue. Can you just talk about if they,
]iof Xou were asked do you allow self-supply what would your answer

e’

Mr. GLAZER. Thank you for the question. And you may have been
out when I said not only do we allow self-supply, in fact I think
I showed some examples. These are some power plants that in fact
are self-supplying.

Mr. SHIMKUS. My apologies for not being here.

Mr. GLAZER. No, no. I understand that. Just so you are aware,
I actually brought pictures of plants that actually today are exactly
doing that. The particular situation with regard to the IMEA—

Mr. SHIMKUS. Well, as long as you have addressed it, I am good.

Mr. GLAZER. OK, OK. Yes. The short answer is there are—I was
a little concerned about the panel because there was this impres-
sion on the last panel that there is some rule against self-supply,
and as I tried to show absolutely we have self-supply today. We
have shaken hands with the public power entities and worked out
those arrangements. So it is happening today as we speak and we
have no intention of changing that.

Mr. SHIMKUS. Thank you. I want to really dovetail a little bit on
Joe Barton’s question because that line also goes through southern
Illinois and it is really more of a siting fight versus—and I think
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the AC and the DC argument is really kind of the critical debate
of what can be used locally versus what is being used, because the
local landowners, in essence eminent domain fights are like we are
not seeing it and they are just forcing their way through. And I al-
ways can blame the Public Utility Commission of Illinois and
FERC without taking direct responsibility for that.

But it is a difficult process that makes you wonder if public pol-
icy needs to be involved somehow in addressing—well, Mr. Glazer,
we were talking about this yesterday. When you look at the maps,
and Mr. Doying, when you look at the maps, sometimes your RTO,
the ISO areas look like political gerrymandering to some extent.
And that is not positive. That is really a negative comment.

And sometimes because of the engineering aspects they make
more sense than just a visual, but that is why we grapple with
this. That is why I am glad the chairman has these hearings. Not
a question, I guess, just a comment.

I want to also raise to Mr. Jones, you are with the New York
ISO. So it just popped in my mind, and I have a new legislative
staffer who wasn’t here, but I raised a couple years ago a concern
of my alma mater which is West Point and their ability to get a
new, some additional transmission into the Academy. I think I had
a meeting or two after that. I don’t know the status of that and
I can ask them. I was on the board of visitors at that time which
is the responsibility of that board is to kind of take a look at the
Academy and see if it is accomplishing its mission. It is training
our young men and women to be the best leaders of our other
young men and women.

But also part of that is facilities and the ability of them to have
the opportunity with the electricity and their needs, so if you would
have some people go back and check that on my behalf I would ap-
preciate it.

Mr. JoNES. I would be happy to.

Mr. SHIMKUS. No other questions. Again I apologize for not being
here. I yield back my time.

Mr. UpTON. Mr. Doyle?

er. DoOYLE. Thank you, Mr. Chairman. Thank you to all the pan-
elists.

Mr. Glazer, I want to ask you about PJM’s report on the evolving
resource mix and system reliability. It sort of received considerable
attention especially for the claim that PJM’s resource portfolio
could feature up to 86 percent natural gas and maintain oper-
ational reliability.

I note also in the report though that you acknowledge that this
hypothetical resource portfolio raises questions about electric sys-
tem resilience and additional risks were not captured in the anal-
ysis including gas deliverability during polar vortex type conditions
and to go on to include uncertainties associated with economics and
public policy.

And we have seen an incredible increase in the share of natural
gas in the markets and I am a big supporter of natural gas, I am
not speaking against it because it has its benefits. But I want to
know how you view this trend going forward? Do you think we are
going to continue to see greater shares of natural gas in our mar-
kets and are you concerned about that from a resiliency standpoint
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and what does it mean for the long-term perspective in terms of in-
frastructure investment?

Mr. GLAZER. Mr. Doyle, thank you very much for that question.
First off, the good news is particularly in your district you have the
strong natural gas pipeline infrastructure in that district and in
many of the districts that we serve. That particular report was one
of a number of reports that we have done.

It was looking at the equivalent of if you went to shop for a car
it was asking the question just like you would ask, what is the size
of the gas tank? What is the miles per gallon? What is the ability
to go from zero to 60? We were looking at different fuels and how
they perform as part of a generation mix and gas served very well
in that context as did coal as did a number of other fuels.

But it is just one part of the puzzle and I think you put your fin-
ger on it. The system is strong. We have tested individual pipeline
dependencies and we look at those. But the next thing we need to
do and we are focused on is resiliency, which is that sort of high-
risk, low-frequency event, what if a lot of pipelines go out, what
happens?

And so that is sort of the next generation. That is where we are
now. We are beyond just the NERC reliability standards and that
is the focus, a big at PJM initiative.

Mr. DoYLE. Thank you. I want to talk about price formation too.
You mentioned energy price formation reforms basically saying
that the existing rules fail to appropriately value large generating
plants. And I want to say that I appreciate PJM’s response to a no-
tice of proposed rulemaking from FERC earlier this year and share
the concern that current energy pricing mechanisms fail to fully
transparently and accurately value an array of resources in our
markets.

So I am interested in PJM’s proposal of a load following product
that encourages the development of new, innovative, and flexible
resources. Could you describe what type of issue this product would
address and what type of generation resources would qualify?

Mr. GLAZER. Great, thank you. First of all, let me just very
quickly just sort of analogize to what this problem is because it
gets very wonky very quickly. But imagine you go in the super-
market. You want to get a can of beans. You want to make sure
that that can of beans, the price you are paying for that is reflected
right there on the shelf, you know what you are buying.

And because of some ways, the way price formation has hap-
pened, actually what happens is you can see an artificially low
price, then you get to the checkout counter and suddenly there is
an add-on price you never knew about. That is not a great system.
So we need to find ways to both price that so you know what you
are buying and frankly the manufacturer can keep making the
beans, if you will. So that is one aspect of our price formation.

The second aspect is the load following product. Who can benefit
from this? Wind technology, energy storage, batteries, anybody that
can be flexible it is a way to reward them directly and so we are
beginning those discussions with FERC. I think it can be very
promising for new technology.

Mr. DOYLE. Great. And I want to ask you this question and the
rest of the panel too. Congress is looking at, I don’t know if we are
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looking at it as we speak, but there is a lot of talk about passing
a carbon tax. And I am curious. Would PJM have any issue in im-
plementing this policy? Do you think reliability or resilience would
suffer if given the fact if you were given adequate time to adopt
it? What are your thoughts if we were to enact a carbon tax?

Mr. GLAZER. Again the market is a blender. This would be an in-
gredient and we could easily absorb that into the market and it
would be reflected in the prices that people pay. Obviously we con-
tinue to ensure the system is reliable, but it would work. And the
market, it actually is adaptable to that kind of proposal.

Mr. DoYLE. OK, just down the line real quick, yes or no. Would
you be able to, do you think resiliency or reliability would be af-
fected or could you adapt to it?

Mr. CASEY. Well, in the case of California, we are—

Mr. UpTON. Want it to be just a yes or no. His time is expired,
so just answer his question yes or no as he asked.

Mr. CASEY. OK, yes.

Ms. MELE. It could be accommodated, yes.

Mr. DOYING. Yes.

Mr. JONES. Yes.

Mr. BROWN. Yes, but not the preferable way.

Mr. VAN WELIE. Yes.

Mr. DoYLE. OK. And Mr. Chairman, thank you.

And I just want to say hello to my friend Mike Ross, a former
member and colleague of ours and a great member of the Energy
and Commerce Committee regardless of what Shimkus says.

Mr. UpTON. He was indeed a very good member and still remains
a friend.

Mr. McKinley?

Mr. McKINLEY. Thank you, Mr. Chairman.

And Mr. Glazer, I think I am going to direct most of my com-
ments to you with PJM. I appreciate you using Longview as one
of your models, but you are well aware that the current regulations
in this country prevent us from building into the Longview 27

Mr. GLAZER. Well aware of that, yes.

Mr. MCKINLEY. So why I think it is so important that if we are
serious about developing baseload we have to be able to take that
into consideration on how we are going to be able to replicate the
success that occurred at Longview.

Mr. GLAZER. And it is a success story, I agree.

Mr. McKINLEY. Yes, absolutely it is. And I had the pleasure with
Secretary Perry there touring the plant just a few weeks ago and
then he went over to NETL to look at some of the fossil fuel re-
search facilities and what is underway on that. So just for the
record, we can’t do what you want us to do.

The secondly is that you said in your testimony you want to keep
prices low. That is one thing that you said—you are helping to try
to keep prices low. But yet we have perhaps conflict and maybe you
can help clarify that in keeping prices low. West Virginia now has
lost its stature of being number two in lowest cost energy costs to
now the 26th, just in 10 years. Pennsylvania and Ohio are also in
that 25 to 28 range on that so I don’t think the utility rates in the
PJM market are particularly low. Do you want to comment about
that?
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Mr. GLAZER. Mr. McKinley, I think it is not a question of are
they, further, we don’t see our mission keeping them low as much
as making sure the prices are right, that they are sending the cor-
rect price signals for new investment just like we just talked about
for a future Longview. That is really the goal is to make sure the
prices are fair and right, attract investment—

Mr. McKINLEY. Then at the same time we are—and I support
the chairman’s mission for nuclear facilities. For example, in Illi-
nois we know that the state is going to subsidize or has already
started to subsidize their rates for nuclear. But when they bid into
the PJM market that means that they have a competitive advan-
tage over coal and gas fired in the East. Do you want to respond
to that?

Mr. GLAZER. And that is exactly the concern with sort of just a
state sort of subsidizing a plant, because it has the effect of crowd-
ing out other plants in the state like West Virginia that didn’t
adopt that particular policy because you don’t have any nuclear
plants in West Virginia.

So you are absolutely right. It is a concern. That is why we are
looking at some mechanisms to—

Mr. McKINLEY. So you are trying to develop something that does
that?

Mr. GLAZER. We are trying to do something that prevents the
harm, if you will, Illinois doing something that hurts West Virginia
coal plants.

Mr. McKINLEY. Should regulators be rewarding baseload produc-
tion and should they be rewarding lowering carbon emissions as
part of their rate base?

Mr. GLAZER. Yes, one of the problems, and I am a former regu-
lator. One of the problems in this whole area, if you start picking
winners and losers inevitably as a regulator we got it wrong and
then we just create stranded costs and we create problems.

Mr. McKINLEY. Would trying to protect our baseload be some-
thing that is subjective?

Mr. GLAZER. What I am saying, Mr. McKinley, is picking out par-
ticular power plants.

Mr. McKINLEY. I am not trying to—

Mr. GLAZER. Right. But in terms of a mix of resources we agree,
but the way to get at it is not to say I need x amount of coal, x
amount of nuclear, x amount of gas, because who decides that
question? To us, the best way to look at it is what are the reli-
ability attributes of those? And frankly our study, as Mr. Doyle
pointed out, the study actually identified many reliability at-
tributes of coal that are very valuable to it.

Mr. McKINLEY. And I want to be very supportive of natural gas
because obviously the Marcellus is in Utica, the possibilities that
come forth from that.

Mr. GLAZER. Right.

Mr. McKINLEY. But we look at that and we see during the polar
vortex in 2014 we saw what happened that they went from about
a hundred dollars per megawatt hour up to what, it went from the
average of $30 up to $1,800 for a megawatt hour during that polar
vortex.
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What savings could we have had if we had been using base price
back on coal and, you say coal, for example, coal and nuclear?

Mr. GLAZER. Well, to be honest, we saw power plants that were
not producing during the polar vortex and some cases were coal
and some cases were gas. Overall, the extreme weather hit the en-
tire fleet pretty hard. So we have actually changed our system to
award that good performance of all those units, coal and natural
gas, and that helps to moderate the fluctuations and the energy
prices as well.

Mr. McKINLEY. I have 20 more questions so I guess we will have
to have a meeting.

Mr. GLAZER. I will be happy to follow up with you.

Mr. McKINLEY. Yes, we will, please. Thank you, Mr. Glazer.

Mr. GLAZER. Yes, thank you.

Mr. UpTON. Mr. Green.

Mr. GREEN. Thank you, Mr. Chairman, and thank you and our
ranking member for holding this hearing particularly after last
week’s hearing we had on electricity and power.

Coming from Texas, I have to admit when—Ms. Mele, your testi-
mony said that our natural gas is 43 percent followed by coal at
28 percent and wind at 15 and nuclear at 12 percent. Do you ex-
pect our baseload to change? Are we seeing more wind power com-
ing to the market? And by the way, everybody on the committee
is used to us in Texas bragging. I was happy a number of years
ago when the Public Utility Commission to get that wind power
from West Texas to the Dallas-Fort Worth, San Antonio, Austin,
and of course the Houston market where I am from, made a deci-
sion and spent, was it $5 billion?

Ms. MELE. Yes, sir. Actually it was a little bit more than that.
About $6.9 billion was invested under the legislature’s direction to
really—

Mr. GREEN. To make sure that wind could get to the urban areas
where the customers are.

Ms. MELE. Correct. And so today we have about 14,400
megawatts of wind taking advantage of those CREZ lines, and ac-
tually in the queue of potential interest being shown is an addi-
tional 23,000 megawatts of wind. So we assume that will not all
get built, but that interest in developing wind in Texas in the west-
ern region and the Panhandle continues.

Mr. GREEN. ERCOT is the only RTO in the nation that is not
regulated by FERC. You offer a perspective of what we are dis-
cussing today. In your testimony you mentioned Competitive Re-
newable Energy Zones, CREZ, was mandated by the state legisla-
ture. How has this program evolved since its inception and do you
believe it could be replicated across other RTOs present today?

Ms. MELE. I don’t know if I can offer comment to the other RTOs.
They can probably add their own. But I do think that that cer-
tainty of having a resource like the CREZ lines built certainly has
enabled the interest of wind to develop, but also is serving some
our industrial loads in West Texas associated with our natural gas
and oil businesses. And it also is starting to show a value for the
solar development that is beginning to grow in that western region
as well.
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Mr. GREEN. What are ERCOT’s projections for the incorporation
of large-scale solar projects and how the additional solar impact on
your current fuel generation mix under ERCOT jurisdiction?

Ms. MELE. Yeah, today we have just over 700 megawatts of util-
ity-scale solar installed in ERCOT. As we look down the road at
what is in the cue for development we are seeing significant inter-
est in solar. It is in the thousands of megawatts over the next sev-
eral years. When we did our long-term system assessment and
really looked at what resources are likely to be developed in Texas
based on the resource that we do have in solar and wind and nat-
ural gas and those, that tends to be where the interest is being ex-
pressed in the applications that we see for interconnection re-
quests, so we believe that will continue.

But just looking at the solar development, we have an expecta-
tion of about 850 megawatts in 2018, over 7,000 megawatts is ex-
pressed interest in 2019, and 8,000 megawatts-plus the following
year, so this is going to be another big resource that can take ad-
vantage of those CREZ lines.

Mr. GREEN. And so you see these numbers in your testimony
shifting over the years because solar is not part of it now but there
is growth. And I go home every weekend and I love when I drive
to South Texas to see grandchildren, starting about north of Cor-
pus with those windmills and then they skip a little bit of the
urban area, but then between King Ranch, from King Ranch to
Raymondville almost in the South Texas area there that—is it po-
tential for any offshore? I have heard of offshore wind power also
being developed, but again on the Texas coast it is all land-based.

Ms. MELE. Yes, it continues to be land-based, and the virtues of
that southern and coastal wind that we have is that it tends to be
there and available during the peak consumption hours in the
afternoon. And so that resource development has really been valu-
able to our state.

Mr. GREEN. What is the difference in the wind power, say, in
South Texas as compared to West Texas and the megawatts that
they deliver?

Ms. MELE. The actual installations in South and coastal Texas
are quite a bit lower. I don’t have those exact numbers, but I would
say it is probably over in maybe 3- to 5,000 megawatts.

Mr. GREEN. OK.

Ms. MELE. I can certainly confirm those numbers for you.

Mr. GREEN. So the wind blows more in West Texas than it does
in South Texas.

Ms. MELE. Well, the wind blows predictably in South Texas, but
it blows more in West Texas.

Mr. GREEN. OK. Thank you, Mr. Chairman.

Mr. JOHNSON [presiding]. I thank the gentleman for yielding
back. I recognize Mr. Griffith for 5 minutes.

Mr. GRIFFITH. Thank you very much, Mr. Chairman. I appreciate
it. As you may realize if you watch this committee very often, you
have entered into the coal sector of this panel starting with Mr.
McKinley, or Mr. Shimkus, then Mr. McKinley, myself, and Mr.
Johnson, and others.

Coal fueled power is still critical to our electrical supply. It pro-
vides about 30 percent of the power we use and is a workhorse that
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if we don’t kill it is always available. It helps prop up intermittent
wind and solar and uninterruptable natural gas without a hundred
percent firm guaranteed contract power sources, yet it has been
under severe regulatory assault and victimized by generous sub-
sidies, e.g., wind, PTC and solar ITC, and mandates, e.g., state re-
newable portfolio standard requirements offered to competing
power sources.

We have lost about 60,000 megawatts of coal generation over the
last 5 years and the remaining coal plants in competitive markets
are very much at risk. In my understanding of how power markets
work, and I want to clarify some of that if I am wrong. But my un-
derstanding is, is that those generators don’t get compensated for
the resiliency they provide the grid. So it is a perfect storm for fuel
secure baseload generators like coal units and each of the indi-
vidual clouds in that storm is the result of a policy decision.

Now earlier, Mr. Glazer, you said something about rewarding
those that are available and I interpreted that as resiliency. So tell
me how that works because that ought to be helping my coal-fired
plants.

Mr. GLAZER. Thank you, Mr. Griffith. And we actually see this
initiative as doing just that. It was one of my supermarket analo-
gies with the price of a can of beans making sure that the full price
is reflected in what you buy. And in the case of coal to the extent
it is providing a service to customers, ensuring that that is re-
flected in the price, absolutely.

Mr. GRIFFITH. Well, I hope, and if you can give me some more
information on that I would appreciate it.

Mr. GLAZER. Sure.

Mr. GRIFFITH. And I hope you will continue with that because
when you start talking about resiliency I don’t think there is any-
thing better than coal. I too have natural gas. I don’t have as much
as Mr. Shimkus or Mr. McKinley have, but it is important that we
have a mix.

Now one of the other things that you said earlier that intrigued
me when you were talking to Mr. McKinley about cost is you said,
of course we don’t want to have stranded costs. But in my district
alone there have been several facilities that still had life that were
shuttered because of regulations. And when those are shuttered
and there is a stranded cost, isn’t it the ratepayer that ends up
picking up that cost in the long run?

Mr. GLAZER. Well, and we—

Mr. GRIFFITH. I just need a yes or no because of time.

Mr. GLAZER. Yes, yes. And we moved to a market to try to not
put it all on the backs of the customers, to be honest with you.

Mr. GRIFFITH. And I appreciate that but I think it ends up pretty
much on their backs, notwithstanding your good efforts. Now I
have got to get something straight because I don’t understand.

Mr. GLAZER. OK.

Mr. GRIFFITH. So when we had our previous hearing the folks
were talking about, you know, the payment for self-supply and self-
supply. And you are here today and you have pictures of some self-
supply facilities and I think it is great and we have got some great
coal plants out there that are working on some of this type of stuff.
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Clearly there is a disconnect so I need your help in filling in the
gaps. Is it what they get paid if they sell back to the PJM or oth-
ers? I mean where is the disconnect? Because I think both sets of
witnesses are honest brokers trying to do the best they can, but
clearly there is something that doesn’t fit.

Mr. GLAZER. Yes, and it is a fair point.

Mr. GRIFFITH. I have your position, I have their position, but
where is the disconnect?

Mr. GLAZER. Yes, yes. No, and it is a fair point, so two things
very quickly. One is, I think they were referring to a court of ap-
peals decision that puts some uncertainty around the various rules
that we have. Embedded within that was the self-supply exemption
we worked out with public power. The court didn’t overturn that
but it did overturn the rest of it, so there is a little bit of uncer-
tainty going forward but not for lack of wanting to honor that deal
or even FERC wanting to honor that deal. So I think that is really
part of what we were talking about.

And the public power says we should just have a totally different
model in terms of how we buy capacity. I don’t want to take a lot
of time, but that has got its own set of problems with it, one of
them being there is no price transparency. If everybody can just do
bilateral deals it is like going to the supermarket. There is no
prices. You just wait until the checkout line and then you have to
negotiate what the price is and you don’t know what the person—
]i;: jlil‘st doesn’t work very well. So that is, I think, the essence of the

eef.

Mr. GrIFFITH. All right, so, is it something that we ought to re-
solve? I personally think it is much better if we let you all figure
it out, but at the same time if we need to resolve that so that we
guarantee that both the urban markets and the more rural mar-
kets are being served and getting a fair rate, I am happy to wade
into that if that is necessary.

Mr. GLAZER. And we will keep the dialogue going. I think in a
large part it has been worked out. We have got to work out what
is the impact of this court decision and we will keep you posted on
that.

Mr. GRIFFITH. Thank you very much and I yield back.

Mr. JOHNSON. I thank the gentleman for yielding back. I now
recognize Mr. Kennedy for 5 minutes.

Mr. KENNEDY. Thank you, Mr. Chairman. Thank you to the wit-
nesses. Thank you to the committee for calling an important hear-
ing. Thank you, Mr. Van Welie, for coming down. Thank you for
the time to speak with the New England delegation yesterday, and
your team as well.

I am going to echo some of the comments of my colleagues 1
think, first and foremost, to say this is really a complex area of a
critically important market and so I think you have seen from the
folks on this side of the dais anyway a real effort to understand it.
Some obviously do better than others.

In that I haven’t been around Congress too long, but I do know
that the greater the complexity the harder it is, one, to oversee,
and the more likelihood is that incentives aren’t perhaps structured
quite as well as, or there is opportunities there for incentives to
skew to folks that happen to know this industry really well, par-
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ticularly if those that are overseeing it don’t have that same degree
of expertise.

Mr. Van Welie and his team has been generous with their time
in walking us through some of the challenges that we face in New
England including a conversation yesterday and I wanted to fur-
ther engage in that conversation. ISO New England has been very
effective in driving down those wholesale market rates to very low
levels and those prices have come down.

One of the challenges that we face again that we talked about
yesterday is that while those wholesale rates are low, those retail
rates aren’t and that once the energy comes out from that whole-
sale marketplace because of a whole bunch of factors that is not
under ISO’s control, some of which isn’t directly under Federal
Government of Congress’s control, all of a sudden the price that the
end user gets is not cheap. And that is something that I hear actu-
ally from constituents and particularly as they are trying to bring
back a manufacturing industry in the Northeast when those energy
costs start to be a driving factor for their own businesses.

We ran into some problems here with FERC, obviously an FCA
8, without having a sufficient quorum. What is the best way and
do you have any suggestions to ensure that there is some sort of,
whether it is a public advocate or some way to make sure that the
public has a way, a seat at the table and some method to push
back on a system, the price increase? Because understanding that
the wholesale rates are low trying to explain this at a town hall,
not all that productive from somebody that has tried and failed.
And with due respect it is not all that great to say, well, the whole-
sale rates are low but da-da-da-da-da. They don’t care what the
wholesale rates are. They care what they are having to pay.

So how do we get to a point where we can address some of these
concerns where the public actually feels like they have a seat at
the table?

Mr. VAN WELIE. So yes, a great question. I would say that there
are some well-established structures for the public to have a voice
both the wholesale and at the retail levels. So just to describe brief-
ly what happens with the structure around the ISO, we are com-
pelled to take every rule change through a stakeholder process.
There are six sectors in that stakeholder process, one of which is
end users. There is another sector for public power.

So public is represented right at the table when we are dis-
cussing all the market rule changes at the wholesale level. We also,
several years ago, established something called the Consumer Liai-
son Group and so that is a place where consumer advocates and
the public can have a voice with directly to the ISO as well. So the
states are also represented through their regulatory commissions.

Mr. KENNEDY. Can I push you to get to the retail level because
we have about a minute left.

Mr. VAN WELIE. OK. And well, at the retail level I think you
have a similar structure in place around the Public Utility Com-
missions in each of the six states, so I think there are many oppor-
tunities for the public to engage in this discussion.

I think the issue that you started this with though is the com-
plexity. And so getting an understanding of how wholesale affects
retail prices and what is in the retail price and what has been
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added in there, I think is a very daunting task for somebody who
is uneducated. And I would be happy to talk more offline about
how we can perhaps improve upon that.

Mr. KENNEDY. Well, I would certainly appreciate it. As we look
at the focus, in 30 seconds, ISO is focused on reliability, obviously
stems from the reason for your work. The challenge then comes on
that cost side if the issue on reliability ends up being, well, we can
make it reliable at a certain price point where generators will come
in and say we are willing to enter this marketplace but at a set
price, would those prices then get passed along to consumers?

And again we have seen those wholesale rates come down, but
at a retail level that anger ends up getting channeled in certain
levels, town halls are a great place for that anger to get channeled.
But there is a tension there that is going to break at some point
particularly given the resource-constrained environment that we
might find ourselves in. So let’s continue the conversation. And
sorry for going over, thank you.

Mr. JOHNSON. I thank the gentleman for yielding back. The chair
will now recognize himself for 5 minutes.

Mr. Glazer, in your testimony you stated PJM is concerned about
potential retirements of additional coal resources and that the rel-
evant question is how best to respond to that. You asked to have
your feet held to the fire to devise market-based solutions to ad-
dress these challenges. What can and should Congress do to play
a role in this process? Anything else you would like to expand on
in relation to this issue?

Mr. GLAZER. Thank you, Mr. Johnson, for that great question.
Really is the subject as we are going to look at what the future is
we have got to focus on this question of resilience. And part of re-
silience is who decides? Who decides what is a credible threat and
who decides as many consumers argue it is gold plating the system.
Where is that balance? We need input from the federal government
with that. We need oversight from this committee on those kinds
of questions. It is a whole new area for all of us.

Mr. JoHNsON. OK. All right, well, I thank you for that. Perhaps
you have already touched on this next issue with some of your pre-
vious answers, but as you know, FERC began a stakeholder process
to reform the process at which market prices are determined and
paid back. Does PJM believe that these price formation rules have
been successful thus far?

Mr. GLAZER. We think what they have done has been very help-
ful, but we need to and we have been, frankly, pushing on the
Commission to move on this next level which is what I talked
about before how we do a load following product, how we focus on
these inflexible units that ought to be able to set price.

My supermarket example with the can of beans, that is the kind
of stuff, frankly, we are asking the new Commission when it gets
seated to take this to the next level. What they have done has been
helpful. This is a big issue and might help a lot of those issues that
you have raised.

Mr. JouNsoON. OK, all right. Well, what remaining areas of price
formation reform are of greatest concern to your RTO?

Mr. GLAZER. This one is probably the largest, which is do we let
these large block loaded units, which in some cases are coal units
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or large natural gas units, could even be nuclear units, to set price?
That is a very big issue. I think if we truly got our hands around
that it is not a panacea but would help to take some of the pres-
sure off this whole question about baseload.

So we are just beginning that dialogue, in fairness to FERC, but
this committee’s oversight over that would be appreciated.

Mr. JoHNSON. OK. And you mentioned the word resiliency just
a few minutes ago and you also touched on it in your testimony,
a very important topic that has been receiving a lot of increasing
attention. So what steps are PJM taking to promote a resilient
power grid especially in the context of extreme events?

Mr. GLAZER. And great question. We have got, actually we just
outlined for the stakeholders literally a complex map of things we
are doing, some of it is just done in the control room operating the
system more conservatively at times when we are seeing issues on
pipelines, for example. Some of them are operational. Some of them
are these price formation type issues. Some of these are planning.

We have got some critical transmission substations. How do we
make them less critical so that in fact something happens they
don’t have this big impact? Those are the kind of things we are
looking at. We have got a whole map that we have outlined of
those initiatives which I would be happy to share with the com-
mittee.

Mr. JOHNSON. OK, great. Well, let it be noted that the interim
chairman yielded back over a minute of his time. Yes, I will recog-
nize Mr. Pallone.

Mr. PALLONE. Thank you, Mr. Chairman. I have to get to a cou-
ple of things here, so for the first question if I could just ask all
the panelists to just answer either yes or no, otherwise I am not
going to get to the other question.

So the question for everyone yes or no is does your RTO or ISO
have a designated body responsible for consumer input or advo-
cacy? Just yes or no.

Mr. VAN WELIE. Yes.

Mr. BROWN. Yes.

Mr. JONES. Yes.

Mr. DOYING. Yes.

Ms. MELE. Yes.

Mr. CASEY. The answer no to that.

Mr. PALLONE. You said no, Dr. Casey, okay.

Mr. GLAZER. And I would say yes.

Mr. PALLONE. OK, so everyone was a yes except for Dr. Casey.
Thank you. All right, so let me move on. This is more specific to
my congressional district.

In my congressional district, Jersey Central Power and Light, a
subsidiary of First Energy, has proposed the Monmouth County Re-
liability Project, a 10-mile, 230 kilowatt transmission line and sub-
station enhancement project. But a lot of questions have been
raised about the necessity of the project for meeting its proposed
goal of increasing reliability of the push into the grid serving Mon-
mouth County. I have raised these myself at public hearings. And
this project was recommended by PJM’s Transmission Expansion
Advisory Committee and approved by its board of managers.



113

So Mr. Glazer, assuming you understand what I asked, if not I
will repeat it, critics say that the process for approval of trans-
mission projects lacks transparency, consumer advocate input, and
true independent oversight. What can PJM do to address some of
those concerns, if you will?

Mr. GLAZER. Mr. Pallone, I appreciate the question. I do not
agree with the premise of it because these meetings are open, the
material is published, and we don’t just passively do that. We
reach out to the consumer advocates, they are very active in our
process—to the states as well, the BPU in New Jersey, so people
are there.

The problem comes in then you go to a siting process months
later and people, the public is hearing about it for the first time.
So maybe we need to do more, admittedly, to sort of reach out to
the public on these things than we do and that is a fair point that
we will talk about to address some of those issues. We are not the
deciding authority here, but people do need to understand what the
need is and there probably is more we could do, to be honest.

Mr. PALLONE. So what you are saying to me is that it is not, you
believe that there is opportunity for consumer input and oversight,
but the problem is they just may not be aware of what those oppor-
tunities are.

Mr. GLAZER. Right, and in fairness we need to do more in that
area.

Mr. PALLONE. All right. Well, again, I appreciate that and if we
can work together on thinking about better ways of doing that I
certainly appreciate it. I just wanted to say, I understand the need
to prepare so there is enough electricity generation to cover the
needs of the market, but I also worry that drastically overesti-
mating load forecasts on a regular basis can lead to unnecessary
build-out that ultimately has to be paid for by the ratepayers.

And to that point some are peak load forecasts for PJM’s annual
reliability planning have been consistently and significantly over-
estimated for the past 8 years even as the actual use of electricity
in my state has declined. So some projects that have been approved
by PJM and have been constructed based on what I consider overly
i)ptimistic forecasts have resulted in underutilized transmission
ines.

So Mr. Glazer, what checks and balances are in place to encour-
age PJM not to overexaggerate forecasts?

Mr. GLAZER. Thank you for the question. This is a Gordian knot,
because if you overestimate consumers would pay too much; if you
underestimate you could run short and then be in a serious reli-
ability problem. So it is a Gordian knot to find the right mix. It
has been very tough over the past couple of years, not an excuse
but a reality, because we have seen the economy, the impacts of
the recession, and we have seen energy efficiency. As the economy
picks up we are not seeing the load picking up, which is showing
us that maybe there is some permanent energy efficiency changes
which are then affecting the load forecast. But it is kind of a dif-
ficult area to ping it exactly right, but we are trying to work very
hard on getting this more sophisticated.

Mr. PALLONE. All right, let me just throw in one more thing.
What can PJM do, in your opinion, to minimize transmission
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projects that are approved, built, and then underutilized resulting
in unnecessary high cost to ratepayers? Is there any recommenda-
tion you would have?

Mr. GLAZER. We generally don’t have a problem of underutilized
transmission lines, they are pretty utilized at this point. As I was
talking about with Mr. Shimkus, a situation where I can’t get
power into Chicago because the system is too tight, so generally
they are well utilized once they are built.

This whole question of do you build it just in time or do you look
forward a little bit and predict is a very tough one because it takes
a couple years to get a transmission line built, so it is difficult. If
anything, we have canceled a whole bunch of transmission lines in
response to let’s not overbuild the system. Sometimes I worry
maybe we canceled too many, but in fact we have canceled a bunch
of lines. So we have tried to be responsive to the changing needs
of the system, very much so.

Mr. PALLONE. So you don’t have any suggestions about trying to
minimize that problem?

Mr. GLAZER. The way we do it is to continuously question—

Mr. JOHNSON. If you can answer that quickly, Mr. Glazer, the
time is expired.

Mr. GLAZER. Yes, to continually question what we have done, to
look at it year by year and cancel projects we don’t need any
longer.

Mr. PALLONE. All right, thank you.

Thank you, Mr. Chairman.

Mr. JOHNSON. I thank the gentleman, his time has expired. I
now recognize Mr. Flores from Texas.

Mr. FLORES. I thank the chairman. By the way Mr. Chairman,
I want to share the news with you that a member of this com-
mittee, Steve Scalise, has been released from the hospital, so we
look forward to him joining us soon. Prayers for his continued re-
covery.

I have a couple of micro questions just because I am a little bit
of a nerd on some of these things, and then I want to come back
out to the macro. I was just checking my home solar system, we
are producing about 86 percent of my daily needs right now. We
will go up to about 130 percent, maybe less, because my wife is
home with the thermostats under her sole control.

In any event, Ms. Mele, this raises sort of an issue. Do you have
an idea in ERCOT how much distributed power is behind the
meter like what I am doing? Do we have a way to measure that?

Ms. MELE. That is something that we are currently discussing
with our stakeholders and we recognize that as an important thing
for us to keep our eyes on. So really, with something like your roof-
top solar we have proposed in a white paper to the stakeholder
community and market participants that we start to talk about
how we get a view of that perhaps through aggregation.

As the transmission operator and wholesale market operator, we
don’t really want to get down into the distribution system, but we
do think it is important where they start to see a significant
amount of that building up at a transmission load point that there
would be some visibility to come back to ERCOT. That is for our
operational readiness as well as for our planning. Not different
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than the conversation we just had about transmission resources,
we need to consider how we use that information in our trans-
mission planning process.

So at this time we don’t have a exact picture of how much is out
there. There are some reports that are filed to the Public Utility
Commission that do give us some insight into that.

Mr. FLORES. OK. I was just curious, because I mean implied in
your answer is that it does have an impact on distribution and reli-
ability or dispatch and reliability.

And so that sort of I want to come out to just another level up,
in Texas, because of the tax credits for certain types of power, we
have had negative pricing enter into the market and so that seems
to be disruptive to being able to dispatch with transparency and re-
liability.

Can you tell us what the challenges are because this has to do
Wﬂ:;l wind primarily and some solar. What has that done to your
job?

Ms. MELE. So I think the important thing to think about for our
job as the people who are responsible to forecast and procure the
resources that we believe are going to be needed to get through the
day as well as the ancillary services to close the gap between the
load forecast and the operational difference in real time, what we
have focused on is really the accuracy of forecasting. We have done
a lot of work, especially with wind, to look at how accurate we can
get that forecast, considering where we are, and looking at what
that net load ramp potential is. So here is what might change
based on where we currently are with wind and here is load is
going and trying to really focus in on that.

We have actually added a new operating desk in our control
room. It has been in place now for about 8 months, and some of
their primary responsibilities are really looking at that, looking
closely at forecast. We use some pretty sophisticated software to do
both our load forecasting and monitoring our wind. In addition to
that they are looking at what is the inertia on the grid as we have
this changing resource mix.

Mr. FLORES. Right, right. Well, that takes us to the next area I
wanted to go and I welcome comments from any of you on this and
I want to start with Ms. Mele. We have got the challenges in man-
aging baseload and also renewables which by the way they are
structured are intermittent.

Recently in Australia there was an incident that was weather re-
lated that caused their wind energy, wind resources, to drop off
line in southeast Australia and putting 1.7 million people in the
dark. And they really hadn’t factored in that type of an event and
so they didn’t have enough baseload ready, enough inertia, if you
fvill, to be able to back the system up and bring people back on
ine.

What are each of you doing about that particular issue? And I
only have about 49 seconds. We will start with you, Mr. Glazer.

Mr. GLAZER. This is one of those resilience issues. It deals with
things like black start to be able to—resilience isn’t just preventing
things but restoring the system rapidly. Those are some of the
things that we are digging into.

Mr. FLORES. OK. Dr. Casey?
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Mr. CASEY. A couple of things, one, carrying reserves.

Mr. FLORES. Quickly.

Mr. CASEY. To make sure when that happens we have backup so
at least they can step in. And secondly, making sure the inverter
technologies with these new technologies can ride through events
on the system.

Mr. FLORES. Right.

Mr. CASEY. It is a relatively new technology. We are learning as
we go, but we are discovering issues and we are trying to fix them.

Mr. FLORES. Let me just quickly, through the rest of you, are
each of you familiar with this incident and are learning from this
incident? OK, thank you. I used up all my time. Thank you, I yield
back and I will submit additional questions for the record.

Mr. JOHNSON. I thank the gentleman for yielding back and recog-
nize now Mr. Tonko for 5 minutes.

Mr. ToNKO. Thank you, Mr. Chair. Because of a conflict I apolo-
gize for missing the beginning of the hearing and for hitting any
topics that may have already been covered. And I thank all of you
for participating this morning, it is a wealth of talent to have at
the table.

And if I might do my hometown, or home state shout-out to Mr.
Jones, thank you for being here and for all of the great work that
you do to guarantee great reliability throughout my home State of
New York and for your work to keep our state on the cutting edge
of our nation’s energy transformation.

So we are very happy with the results. New York has launched
a number of ambitious state policies, including environmental and
fuel diversity goals, the Reforming the Energy Vision, the REV con-
cept, and clean energy standards are keeping the state at the fore-
front of our changing energy system. ISO clearly benefits from
dealing with a single state government so there are not competing
state interests or goals to balance.

Mr. Jones, based on your testimony it sounds like RTOs can play
a role in achieving state policy goals. How has NYISO been in-
volved in New York’s REV initiative?

Mr. JONES. Thank you, Mr. Tonko. REV initiative is primarily di-
rected at animating our customers in a way that the customers can
participate in both the retail and the wholesale markets. From
NYISO’s perspective we have gotten engaged on that issue and
that we launched last fall a DER roadmap. A roadmap provided
some clarity to our approach going forward to individuals that are
proposing to invest in distributed resources.

Those resources now we are bringing into a pilot program. The
pilot program is intended for us to develop the types of communica-
tions that we will communicate both price and dispatch these indi-
viduals and the settlement process is to make sure that happens.
We hope in a 3-year period to be able to solidify all of the wholesale
market interactions. We are currently also working with our dis-
tribution companies within the State of New York to assist them
in developing their systems.

Mr. ToNkO. Thank you. Obviously that effort with distributed re-
sources provides great value to the grid.

Mr. JONES. Yes, sir. We see great opportunity to by animating
those customers to reduce overall needs for both transmission and
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new generation resources to provide significant value to our cus-
tomers.

Mr. TONKO. Super, thank you. And at the market participants’
hearing last week we heard complaints from some witnesses about
out-of-market subsidies. Now New York’s ISO recently commis-
sioned a study from the Brattle Group to explore the potential to
pursue state environmental and other goals within its market
structure. You have suggested that this could incentivize cleaner
generation, provide proper price signals in the competitive markets,
and help achieve state policy goals. How might that work?

Mr. JONES. Just to put it as simply as I can, the way it would
work is that we would charge generators that produce carbon emis-
sions. We would charge them for the value of those carbon emis-
sions. That money then we would return to customers. But because
those individuals are being charged for that cost, that cost would
be reflected into the marketplace, the price, and low carbon emis-
sions resources then would benefit by that higher clearing price.

Mr. ToNKO. And is there a timeline that you have for considering
the possibility of adopting these types of changes?

Mr. JONES. Yes. We are about to launch the Brattle report or
Brattle, rather, will launch it on our behalf within the next several
days. At that point we will begin to engage our market participants
as we have been working closely with the PSC, the Public Service
Commission of New York, throughout the last several months. We
will engage our market participants. I would hope that in a period
of 3 years we could have that implemented within our markets.

Mr. ToNkKO. Thanks a lot. And your 2017 Power Trends Report
identifies transmission constraints as a limitation for New York to
get clean energy resources to some high demand areas. We are also
seeing this on a larger scale throughout the nation where renew-
able resource potential is high in the Midwest. Can you explain
how New York’s ISO’s role in overcoming these constraints is work-
ing?

Mr. JONES. It is working quite well. We need to continue to drive
the process to improve it and speed the process up. We currently
have two projects that are well underway, one from Western New
York to Central New York, one project that will take power from
Central New York down into New York City and Long Island. We
see additional needs going forward and we proposed those to the
Public Service Commission. They are currently evaluating those.
We hope to move those forward very quickly.

Mr. ToNKO. Thank you. And just for those in the eastern portion
of our nation that are here as witnesses, you have created capacity
markets. Do you think that the capacity markets are the optimal
in least-cost means to determine the mix of generation resources
that we need to serve our customers? Mr. Glazer?

Mr. GLAZER. Nothing is perfect, but I think they have accom-
plished the goals of in getting new investments very efficiently, re-
tiring inefficient investments, so I think they are overall working
well.

Mr. ToNKO. Mr. Van Welie, please?

Mr. VAN WELIE. Yes, I do think so.

Mr. ToONKO. And Mr. Jones?

Mr. JONES. Yes, very much so.
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Mr. ToNKO. Thank you. Again thank you for the work you do. It
is so valuable in this given transformation period, so thank you. I
yield back, Mr. Chairman.

Mr. JOHNSON. I thank the gentleman for yielding back.

And seeing there are no further members wishing to ask ques-
tions, I would like to thank all of our witnesses once again for
being here today. In pursuant to committee rules, I will remind
members that they have 10 business days to submit additional
questions for the record and I ask that witnesses submit their re-
sponse within 10 business days upon receipt of the questions. With-
out objection, the subcommittee is adjourned.

[Whereupon, at 12:22 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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August 29, 2017

Mr. Gordon van Welie
President and CEO
1SO New England

1 Suflivan Rd
Holyoke MA 01040

Dear Mr, van Welie:

Thank you for appearing before the Subcommittée on Energy on Wednesday, July 26, 2017, to
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets,”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and {3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, September 13, 2017. Your responses should be
mailed to Elena Brennan, Legislative Clerk, Committer on Energy and Commerce, 2125 Rayburn
House Office Building, Washington, DC 20515 and e-mailed in Word format to
Elena. Breonan@mail.house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittes.

Sincerely,

Fred Upton
Chairman
Subcommittee on Energy

ce; The Honorable Bobby L. Rush, Ranking Member, Subcommittee ont Encrgy

Attachment
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The Honorable Fred Upton

1. It has been more than 7 years since FERC embarked on its efforts to promulgate new
transmission planning reforms which resulted in Order No. 1000, Your RTO is designated
as “‘Order 1000 transmission planning regions.” Now that you have had real-world
experience with these reforms, do you think FERC''s efforts at reforming transmission
planning and cost allocation have succeeded, failed, or landed somewhere in between?

2. Inyour testimony, you state that the *‘forward capacity market is achieving its objective of
ensuring an adeguate supply of capacity and investment in new capacity resources.” Are
you concerned, however, that resources are coming 1o rely more and more on capacity
payments as energy payments decline?

3. Youwr RTOs and ISOs play a central role in operating the wholesale electricity markets and
(with the exception of ERCOT) your primary regulator is the Federal Energy Regulatory
Commission. Do you believe that FERC is appropriately engaged in overseeing wholesale
electricity markets?

a. Are there additional areas of regulatory oversight that requires the attention of this
Subcommittee?

Response:

As the Regional Transmission Organization, ISO New England is required to identify transmission solutions
that are essential for maintaining power system reliability in New England, We accomplish this through an
open stakeholder process — the end result of which is the development of long-range plans to address
future system needs over the ten-year planning horizon. This planning process is governed by our Tariff and
approved by our regulator (the Federal Energy Regulatory Commission (FERC)), and was modified over the
last few years to come into compliance with Order 1000.

1SO New England received final approval on its Order 1000 proposal in May 2015. However, prior to that
date, several major transmission studies and projects were completed. New England has made a substantial
{and critical) investment in reliability-based transmission over the last 15 years. Since that time, the region
has invested $8.4 billion in transmission to improve reliability and another $4 billion in investment has been
approved and will be built in the coming years. This follows a period of very little transmission investment,
which resulted in the U.S. Department of Energy {following a study directed by the Energy Policy Act of
2005) to identify New England as a Congestion Area of Concern. However, New England was removed from
that list after further study in 2009, and at present, transmission congestion has been all but eliminated.
The transmission investment has also reduced (or outright eliminated) out-of-market costs (such as
Reliability Must Run Agreements or Uplift charges), improved market competition, and is helping to
facilitate the transformation of New England’s energy landscape.



122

ISO New England launched the process for studying transmission needs driven by public policy earlier this
year. During that process, the New England States (through the New England States Committee on
Electricity {NESCOE)} indicated that the identified state statutes and regulations are not driving a need to
build new transmission in the regional planning process.®

in addition to the Order 1000 changes, we amended our Tariff to improve our process for Elective
Transmission Upgrades (ETUs), and have a substantial number of these projects in our interconnection
queue. The developers proposing ETUs are competing to meet public policy goals in state procurements.

The combination of previous and ongoing regional investment in transmission, the Order 1000 processes
now in place, and the ETU’s in the interconnection queue lead us to believe that the region will develop any
needed transmission and, where appropriate, competition driven by Order 1000 will incent efficient
transmission development.

To your second question, | am not “concerned” that capacity resources are deriving greater percentages of
their revenue from the Forward Capacity Market (FCM). However, as | mentioned in my testimony, this
shift does underscore the tremendous importance of ensuring proper price formation in the FCM.

As | noted in my submitted testimony, the wholesale energy market and the Forward Capacity Market work
in tandem to provide the revenue requirements of resources needed for reliability. As the energy market
prices fail and resources have less opportunity to recover their fixed costs, the capacity market serves as a
revenue balancing mechanism. As | highlighted in my testimony, the demand for electricity is leveling off in
New England (in part due to the New England states’ commitments to energy efficiency and behind-the-
meter solar/photovoltaic resources). The lack of growth in demand as well as lower natural gas prices (for
the majority of the year) and increased supply from renewable energy (which has no fuel costs) are driving
down wholesale energy prices. The purpose of the FCM as a resource adequacy mechanism is to ensure the
continuation of a viable capacity fleet — especially as wholesale energy prices are lower.

We continue to work on price formation efforts in both the energy and capacity markets. In the Forward
Capacity Market, we have recently tightened up expectations on performance (known as “Pay for
Performance”) and are currently undertaking regional stakeholder discussions {through the Integrating
Markets and Public Policy (IMAPP) process) in order to integrate greater levels of state-sponsored, low-
carbon resources into the capacity market without being exposed to adverse impacts on price formation,

Finally, I do believe that the Commission is appropriately engaged in overseeing wholesale electricity
markets.

* http://nescoe.com/resource-center/ppts-submission-may2017/
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The Honorable John Shimkus

1. If, as we learned at the hearing, markets were structured to build only the least expensive
generation, we would build nothing but natural gas plants vight now.

a. Is that correct? Is that what ’s happening?

b. If not, how do you explain other generation sources entering the market?

Response:

To a certain extent you are correct — the bulk of new power plants being built in New England are being
powered by natural gas. However, the region has seen growth in demand resources (e.g. energy efficiency)
as well as behind-the-meter solar, which is generally outside of the wholesale markets. The Forward
Capacity Market is designed to reward the most efficient capacity resources, and it is achieving its objective
of ensuring an adequate supply of capacity (both electric generation and demand resources). Although
some of the new natural-gas fired power plants are dual-fuel capable, the region has not built (and | would
not expect it to build) a new oil, coal, or nuclear power plant in many years.

However, public policy initiatives are driving an increase in non- or low-carbon energy as well. We
anticipate a sizable influx of state-sponsored resources {including wind, solar, large-scale hydro, etc.}
coming on our system as state procurements are finalized. Integrating these resources into the FCM while
avoiding adverse impacts on price formation for other resources needed for reliability is the basis for the
integrating Markets and Public Policy initiative noted in my submitted testimony.

The Honorable Billy Long

1. RTO development begar in late 1999 with ISO development soon to follow. Both
organizations help 1o monitor our electric power system. There are still a number of gaps in
our electric system where problems could occur. What are your thoughts about the creation
of another RTO that could include the states of Nevada, Arizona, Colorado, and other
western states? Should it be an RTO or an ISO?

2. How are you planning to manage the growing surplus of generation in your respective
regions?

Response:

The decision to form an 1SO/RTO is best left to the governors, utility commissioners, and elected officials
within those states, as they best understand the needs and priorities of their residents.

New England’s Forward Capacity Market procures a supply of capacity (both generation and demand

resources) for a 12-month period three years in the future. The amount of capacity to be procured in each
annual auction is guided by reliability requirements and prices. The “target” amount to procure is set prior
to each auction and is a function of many variables, including the load forecast and the amount of behind-
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the-meter solar projected to be installed in the region. In the most recent capacity auction held in February,
2017, the region procured sufficient resources to meet resource adequacy needs in the June 2020-May
2021 period.

However, the New England region is currently discussing the I1SO’s Competitive Auctions with Sponsored
Policy Resources (CASPR) proposal, in part to ensure that an expected increase in state-driven renewable
resources {that may have difficulty clearing the Forward Capacity Market) does not lead to an over-
procurement of capacity. For more information on the CASPR proposal, | would refer you to my submitted
testimony.

The Honorable Frank Pallone, Jr.

1. Consumer advocates have identified the resource imbalance between the stakeholder
members of the RTO/ISO Boards and the small consumer community as a major barrier to
having meaningful representation of consumer viewpoints included in decisions about grid
operation and capital project evaluation and approvals. What mechanisms, reductions in
costs of stakeholder participation, or other support does your RTO/ISO provide to the small
consumer community to facilitate their participation in RTO/ISO governance?

2. You indicated al the hearing that ISO New England had a formal structure (e.g. commitice
or liaison position) for obtaining input on consumer views and concerns on grid
management. Please provide detail about how consumer views are incorporated into
decision-making at your RTO/ASO.

a. Do consumer advocates have voting representation on the Board?

b. Do consumer advocates participate actively in the development and approval of grid
planning?

c. Avre there funds available to support full-time staff that serve the interests of
consumer advocates? If so, what is the source of those funds?

Response:
Stakeholders of all types in New England have muitiple channels to share their viewpoints.

As | discussed with Congressman Kennedy at the July 26 hearing, the Consumer Liaison Group (CLG) is a
forum for sharing information between iSO New England and those who ultimately use and pay for
electricity in New England. Through this forum, the 1SO develops a better understanding of consumer
issues, needs, and concerns relative to the electric power system and its costs. (Similarly, consumers and
their representatives gain a better understanding of regional electricity issues.) The CLG is governed by a
Coordinating Committee that sets the agenda for quarterly meetings each year, and selects the topics and
speakers featured at these meetings. I1SO New England facilitates the meetings and communications among
CLG participants.
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CLG Participants generally include consumers and consumer representatives (including state consumer and
ratepayer advocates), state business and industry associations, chambers of commerce, individuat
businesses, trade groups, nonprofit organizations, and other end-users. The CLG and the IS0 have worked
collaboratively to identify issues of importance to end-use consumers and have provided information at the
quarterly CLG meetings that include a range of cost implications for certain regional initiatives.

While CLG meetings provide a forum to share information on regional electricity issues, they are not
intended to be a substitute for end-user or consumer groups that wish to weigh in on items under
discussion at the Planning Advisory Committee or the New England Power Pool (NEPOOL} committees. {A
representative from the Massachusetts Attorney General’s Office chairs the CLG Coordinating Committee,
and joins the Connecticut Office of Consumer Counsel, the Maine Public Advocate Office, and the New
Hampshire Office of Consumer Advocate as members of NEPOOL’s End User sector.)

1SO New England provides information to consumer advocates through quarterly meetings and monthly
memoranda posted to a dedicated portion of our website. In conjunction with the CLG Coordinating
Committee, we draft an annual report of CLG activities as well as important regional information. A
member of the ISO’s senjor management attends each CLG meeting to provide an update on regional
activities and hear from stakeholders (and report back to the Board of Directors).

Regarding the Board of Directors, I1SO New England strongly values its independence and believes that
additional, mandatory gualification criteria for Board membership would erode the independence that is
critical to the 1SO's fulfillment of its mission. Furthermore, the addition of mandatory criteria could fead to
similar requests {e.g., generation owners seek a slot for someone who has operated large generation
plants; transmission owners may want a former transmission executive), reducing the Board to a series of
dedicated seats for special interests. While the board has included former utility regulators over the years
{who have brought forward cost-consciousness and perspectives of consumers}, iSO New England strongly
believes that a well-balanced Board with a broad range of backgrounds and expertise provides the best
leadership for the 1SO.

The Honorable Peter Welch

1. Climate change poses serious threats to public health and safety — and to our power
systems. In Vermont and other parts of the Northeast, we 've seen the devastation that storms
like Hurricanes Irene and Sandy can cause to lives and property, while leaving millions
without power. We need 1o address both reliability and climate change, not one or the other.

A4 2016 ISO New England economic study, conducted af the request of the region’s
electricity stakeholders, suggests that to meet greenhouse gas targets, New England must
integrate significantly higher levels of renewable energy. In that study, only scenarios with
high levels of renewables were consistent with achieving emissions targets that Vermont and
other states are contemplating as part of an update to the Regional Greenhouse Gas
Initiative.
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a. Mr. van Welie, in your testimony, you discussed ISO New England’s Competitive
Auctions with Sponsored Policy Resources (CASPR) proposal as a way fo enable
states, such as Vermont, to bring in more renewable energy. My understanding,
however, is that while CASPR creates the possibility for state-supported renewables
1o enter the capacily market, it does not guarantee that they can enter at the rates we
need to reach our climate goals. In fact, as part of CASPR, ISO New England is
proposing (o do away with a mechanism that guarantees space for at least 200
megawatts of wind and solar projects to enter the market each year. It appears this
proposal could represent a step backwards for the states because it removes certainty
and makes the ability of a state-sponsored resource to clear in the capacity market
dependent on the decisions of generators rather than states. Has ISO New England
done any analysis that shows CASPR is consistent with meeting stale renewable
energy and climate goals? If so, can you share this with the Committee?

2. The latest installment of the Department of Energy’s Quadrennial Energy Review
highlighted a number of reforms needed to improve the operation of the nation’s electricity
system, including a number of changes needed to the Federal Power Act. Should the
Committee consider changes to ihe Federal Power Act, are there specific reforms ISO New
England believes should be made?

3. Similarly, could you please name one federal policy that you think should be changed to
improve grid reliability and one change to improve grid security?

4. ISO-NE has always pursued a fuel-neutral approach to iis wholesale markets. The markets
in New England appear to be pushing toward the inclusion of more gas-fired generation,
and one of the few counter-balances to that is the desire of states to increase the amount of
renewables. The number of renewable resource technologies that can currently address the
Juel security issue is fairly limited.

a. Given these developments, would ISO-NE consider solutions that are not fuel neutral
— for example, special provision for baseload imports of Canadian hydro or increased
support for battery storage technologies?

Response:

itis important to note that the Integrating Markets and Public Policy (IMAPP) process and the 150’s
Competitive Auctions with Sponsored Policy Resources (CASPR) proposal are still under discussion in New
England (with hopes of sending a proposal to FERC by the end of the 2017), As such the structure and
details of any final proposal are still very much in flux.

However, we believe that the substitution auction concept proposed by ISO New England as part of CASPR
has several benefits for New England states focused on clearing greater levels of state-sponsored resources
through the Forward Capacity Market. First, the substitution auction is technology-neutral — resources (be
they renewable or demand-side) that sign long-term contracts with utilities driven by state public policy
goals may be eligible to participate in the substitution auction regardless of their fuel or technology type.
The substitution auction idea provides far greater flexibility than the current FCM design to clear a variety
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of capacity resources favored by state policies. Second, the substitution auction does not cap the amount of
new state-driven resources at an arbitrary 200 megawatts (MW) — the substitution auction could clear well
beyond 200 MW in a given year under certain conditions. Finally, the substitution auction moves away from
administratively-designed constructs and instead allows for greater competition and market benefits to
flow to the region.

Of course we will keep your office informed as the process develops and certainly as we get closer to filing a
proposal in late 2017,

I1SO New England is required by our FERC-approved Tariff to administer the New England wholesale markets
according to the principle of resource neutrality, accommodating participation by all technology types that
can meet the specific performance requirements for each market. Accordingly, the 1SO’s Tariff does not
explicitly identify storage, baseload or other specific technologies; instead, the Tariff organizes the rules by
the relevant market or service.

As | have previously noted, the wholesale markets are designed to select the most economic resources to
ensure power system reliability, without regard to fuel type. We have seen a wide range of merchant
development, ranging from demand side resources to renewable resources and gas-fired generation. The
1SO does not select the resource mix; rather it is an outcome of the market. That said, the New England
states are actively seeking to move the resource mix towards renewable energy and we expect that these
resources wilt gradually displace conventional generation over time. Our primary concern is to ensure that
the resources that clear our markets are able to perform when needed.

in that regard, we substantially tightened performance expectations in the Forward Capacity Market
several years ago (known as “Pay for Performance”). These FERC-approved changes now more closely link
capacity payments received by a capacity resource (on a technology-neutraf basis) with their performance
(relative to their obligation} during stressed system conditions.

New England has a long history with energy storage resources due to its large pumped-storage hydropower
facilities. These resources were built in the 1970s and can supply almost 2,000 MW of capacity within ten
minutes. New England’s market rules allow these resources to shift from energy consumption to energy
production and participate across all markets and services (and we believe our market rules can
accommodate new storage technologies that are being introduced into today’s evolving electricity system).
For more information on the ability of energy storage to participate in our markets, please refer to the
paper linked to in the footnote below?”.

HHUH

? https://www.iso-ne.com/static-assets/documents/2016/01/final_storage letter cover paper.pdf
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August 29, 2017

My, Nick Brown
President and CEO
Southwest Power Pool
201 Worthen Drive
Little Rock, AR 72223

Dear Mr, Brown:

Thank you for appearing before the Subcommittes on Energy on Wednesday, July 26, 2017, to
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets.”

Pursuant to the Rules of the Committee on Energy and Commeroe, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text,

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, September 13, 2017. Your responses should be
mailed to Elena Brennan, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn
House Office Building, Washington, DC 20513 and e-mailed in Word format to

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely,

“red Upton

Chairman

Subcommittee on Energy

ce: The Honorable Bobby L. Rush, Ranking Member, Subcommitiee on Energy

Attachment
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September 8, 2017

The Honorable Fred Upton, Chairman
Subcommittee on Energy

House Committee on Energy and Commerce
2125 Rayburn House Office Building
Washington, DC 20515-6115

Dear Chairman Upton:
Thank you for the opportunity to appear before the Subcommittee on Energy on Wednesday,
July 26, 2017, to testify at the hearing entitled “Powering America: A Review of the Operation

and Effectiveness of the Nation’s Wholesale Electricity Markets.”

Pursuant to the Rules of the Committee on Energy and Commerce, please find the attached
responses to the questions submitted by Members.

Thank you again for your time and for allowing me the opportunity to delivery my testimony
before the Subcommittee.

Take cgre,

Nick Brown
President and Chief Executive Officer
Southwest Power Pool, Inc.

ce: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachment
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The Honorable Fred Upton

1.

It has been more than 7 years since FERC embarked on its efforts to promulgate new
transmission planning reforms which resulted in Order No. 1000. Your RTO is
designated as “Order 1000 transmission planning regions.” Now that you have real-
world experience with these reforms, do you think FERC’s efforts at reforming
transmission planning and cost allocation have succeeded, failed, or landed
somewhere in between?

The Commission’s stated intent in Order No. 1000 was to increase the coordination and
joint planning in and between regions, and to introduce competitive options for
transmission expansion. SPP has identified four arcas of opportunities to facilitate
achievement of the intended benefits of Order 1000 and competitive transmission
development. These include: 1) interregional issues; 2) multiple region planning; 3)
thresholds for competitive transmission solicitation procedures; and 4) Order 1000
implementation metrics.

To date, interregional planning efforts have had little, if any, success in terms of project
development. Regional planning rules that exclude projects from regional cost allocation
make those same types of projects ineligible for interregional cost allocation. This
effectively precludes such projects from even consideration for development, despite the
incremental operational and/or economic benefits they could provide.

Other rules do not allow a comprehensive set of benefits to be calculated or considered.
Minimizing the types of projects and/or benefits reduces the likelihood that project costs
can be overcome and an equitable cost allocation can be obtained. SPP knows that only
agreeable and equitable cost allocation will get projects built. Projects considered should
be driven by a full range of operational and economic benefits, not other criteria, such as
the physical or cost characteristics of projects — e.g. voltage, mileage or project cost.
While the objective nature of these criteria for determining projects to develop are
attractive from an administration perspective, they may not be meaningful to the
comprehensive benefits of a project, or may create artificial barriers to beneficial projects
but fall outside of these criteria.

The value of competitive transmission solicitations is the potential economic benefit of
identifying a more efficient and cost-effective solution that meets the system needs.
However, the cost of the project is not the only relevant cost in assessing the benefits of
this process. The administrative costs to create a competitive proposal and the costs to
administer and evaluate these competitive proposals raises questions as to whether the
relative costs and benefits justify the application of a competitive solicitation. Based on
recent experience, SPP believes that for some smaller projects, when selected for
development, the benefits intended to be achieved by the competitive solicitation process
may not be justified in light of the total costs incurred by all parties to achieve those
benefits. One way to mitigate this concern would be to apply regionally appropriate
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thresholds to the competitive solicitation process. Threshold examples include the
requirement of regional funding, physical characteristics of the project and projected
costs of the upgrade. In essence, the premise of such a threshold would justify the use of
the competitive solicitation process, but not for the project to be developed.

Of note, several states in the SPP footprint have adopted Right of First Refusal laws
which require that incumbent transmission owners have a right to build facilities to serve
their load. Other have considered such laws. So while FERC has found competition to
be in the public interest, many states via their legislative and executive branches have
enacted legislation to ensure that incumbent utilities have the right to build transmission
facilities in their states.

The benefits of the novel and complex rules imposed by Order No. 1000 have yet to be
fully evaluated in any meaningful way. In order to assess the benefits achieved, it may be
helpful to consider the development of objective, transparent metrics while accounting
for the regional differences in specific implementation rules.

2. Your RTO stretches all the way from the Gulf of Mexico to the Canadian border and
your footprint has grown more dramatically than any other RTO during the past few
vears. To what do you attribute your rapid expansion and addition of new service
territories?

SPP celebrated its 75" anniversary last year and we have certainly evolved in our
functions, responsibilities and size of our region. As you know, ISO/RTO membership is
voluntary and our growth has come from utilities that were not part of an ISO/RTO.
These utilities, in their due diligence, consider the costs and benefits of participation in a
larger regional organization that include production cost savings, more efficient
transmission planning and expansion, economies of scale for necessary functions of
utilities, training, FERC and NERC compliance costs and a host of other considerations.

In 2009, we integrated Nebraska, which consists of public power, further diversifying our
membership. In 2014, we added the Integrated System (IS), which consists of public
power and electric cooperatives, primarily located in all or part of North Dakota, South
Dakota, Montana, Wyoming, Minnesota and lowa. This included the integration of the
first federal agency to join an ISO/RTO: the Western Area Power Administration
(WAPA) Upper Great Plains Region.

While markets provide the largest monetary benefit to joining an RTO, other factors are
important to new members. While Nebraska and the IS considered membership in other
ISO/RTOs, I believe they selected SPP primarily because of our geographical location to
them, our governance structure, culture and member-driven approach.

Additionally, we are currently in discussions with the Mountain West Transmission
Group located in the western interconnection, which consists of public power, electric
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cooperatives and investor-owned utilities, located in all or part of Montana, Wyoming,
South Dakota, Nebraska, Colorado, Utah, Arizona and New Mexico. It should be noted
that we already cover parts of Montana, Wyoming, South Dakota, Nebraska, and New
Mexico.

3. Unlike some of the other RTOs, Southwest Power Pool does not have a capacity
market, and hence does provide resources with a capacity payment.
a. How do resources that compete in your markets recover costs?
b. How do you ensure that your real-time and day-ahead energy markets send
accurate price signals that incentivize investment in existing and new
generating and transmission resources?

SPP is unique in that there are no states in its footprint that provide Retail Open Access.
As a result, the obligation to serve has remained with the utilities and is managed through
the requirements of the local regulatory authorities. SPP has analyzed the need for
capacity and is able to reduce each utility’s requirements based on coordination and
cooperation as well as the diversity within the SPP footprint. These obligations result in
the utilities entering into contracts for capacity or to build generation. These costs are
paid directly by the end-use customers of each utility in their base rates. These local
regulatory obligations decrease the need for capacity payments as the vast majority of
capacity in SPP’s footprint is funded by local utilities via their state regulatory constructs.
As a side issue, the SPP region has significant excess capacity which is a further
disincentive to the need or development of capacity and a capacity market.

4. Your RTOs and ISOs play a central role in operating the wholesale electricity
markets and (with the exception of ERCOT) your primary regulator is the Federal
Energy Regulatory Commission. Do you believe that FERC is appropriately engaged
in overseeing wholesale electricity markets?

a. Are there additional areas of regulatory oversight that requires the attention of
this Subcommittee?

Yes, FERC provides appropriate oversight of wholesale electric markets, as well as all
other aspects of an ISO/RTO. We operate based on a FERC approved tariff and are
regulated and audited by FERC. Additionally, we are regulated by the North American
Electric Reliability Corporation (NERC) for enforceable reliability standards. There does
not currently appear to be additional areas for regulatory oversight that would require the
attention of the Subcommittee.

The Honorable John Shimkus

1. If, as we learned at the hearing, markets were structured to build only the least
expensive generation, we would build nothing but natural gas plants right now.
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a. Is that correct? Is that what’s happening?
b. If not, how do you explain other generation sources entering the market?

The objective of current market designs is to minimize the electricity costs to reliably
serve the end-use customers. Although the lowest cost energy is from variable renewable
energy sources, the need to maintain the reliable delivery of energy to end use customers
requires the addition of more traditional generation, for backup when variable energy
sources are not available, for voltage support, frequency support, blackstart, and other
reliability needs. Although SPP is not engaged in generation siting and decisions, we
understand that the speed and construction costs of gas generation is lower than other
traditional generation. Additionally, the gas generation fuel costs have remained low in
the SPP region. Because of the abundant wind and potential for solar in the SPP region,
generation growth has mostly been in the variable renewable energy. Growth in gas
generation anecdotally has been due to low fuel cost and the flexibility to provide a
reliability counterpoint to the variable energy.

The Honorable Billy Long

1. RTO development began in late 1999 with ISO development soon to follow, Both
organizations help to monitor our electric power system. There are still a number of
gaps in our electric system where problems could occur. What are your thoughts
about the creation of another RTO that could include the states of Nevada, Arizona,
Colorado, and other western states? Should it be an RTO or an ISO?

While ISO/RTO membership is voluntary, nearly all utilities in the eastern
interconnection are a member of an ISO/RTO. However, with the exception of
California, there is presently no ISO/RTO presence in the western interconnection. SPP is
currently in discussions with the Mountain West Transmission Group located in the
western interconnection, which consists of public power, electric cooperatives and
investor-owned utilities, located in all or part of Montana, Wyoming, South Dakota,
Nebraska, Colorado, Utah, Arizona and New Mexico. It should be noted that we already
cover parts of Montana, Wyoming, South Dakota, Nebraska, and New Mexico. We
believe joining an already existing ISO/RTO is more cost effective than creating a new
ISO/RTO. And because of the alignment with our geographical region as well as our
managing the existing seven DC ties that connect the east to the west, SPP seems the
logical choice to serve the western interconnection.

2. How are you planning to manage the growing surplus of generation in your respective
regions?

The growth in generation in SPP provides SPP with several opportunities as well as
challenges. First, exports from the SPP region continue to expand and SPP is examining
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and cost effectively removing barriers to that growth. Secondly, there are continuing
reviews for new products within the SPP markets to value the needed reliability and
flexibility of generators. Third, it is expected that each utility is examining their
generation economics which could result in their re-evaluation for retirement of
generation.

The Honorable Frank Pallone, Jr.

1.

Consumer advocates have identified the resource imbalance between the stakeholder
members of the RTO/ISO Boards and the small consumer community as a major
barrier to having meaningful representation of consumer viewpoints included in
decisions about grid operation and capital project evaluation and approvals. What
mechanisms, reductions in costs of stakeholder participation, or other support does
your RTO/ISO provide to the small consumer community to facilitate their
participation in RTO/ISO governance?

You indicated at the hearing that Southwest Power Pool had a formal structure (e.g.
committee or liaison position) for obtaining input on consumer views and concerns on
grid management. Please provide detail about how consumer views are incorporated
into decision-making at your RTO/ISO.
a. Do consumer advocates have voting representation on the Board?
b. Do consumer advocates participate actively in the development and approval
of grid planning?
¢. Are there funds available to support full-time staff that serve the interests of
consumer advocates? If so, what is the source of those funds?

Each ISO/RTO has a different governance structure, FERC has approved and even
praised SPP’s commitment to transparency and stakeholder engagement. SPP Board and
Members Committee meetings, as well as meetings of our Market and Operations Policy
Committee (MOPC), are open for the public and press to attend, either in person with no
registration fee, or by dialing into the meeting via a toll free number. And when the
public or consumers request to speak or ask a question, they are recognized.

SPP governance structure has numerous avenues for consumer minded entities to
participate in our stakeholder processes. These avenues range from participating in SPP
meetings to filing in FERC dockets in support of or in opposition to RTO filings.
Encompassing in these avenues are two specific organizations that consumer minded
entities can participate in as specified by SPP’s FERC approved by laws — SPP’s
Regional State Committee (RSC) and SPP Members Committee.

One of the most important organizational groups in SPP’s governance structure is the
SPP RSC. The RSC consists of a state utility regulator from the states in our region, who
are provided specific authorities as part of our FERC approved bylaws. These authorities
include cost allocation for transmission upgrades; approach for regional resource
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adequacy; and allocation of transmission rights in SPP’s markets. SPP*s RSC has more
than a decade of experienee influencing SPP’s policies in a manner that are designed with
end-use consumers in mind. As just a couple of examples, the RSC takes leadership roles
in comprehensive studies to analyze the rate impacts transmission buildout has on
consumers. These studies are conducted on a routine basis and are publicly discussed
and published. Once these studies are published. they are used to influence SPP’s
planning processes and any policy adjustments needed to mitigate any inequities.

SPP, through its membership, funds the RSC and its SPP employed support staff, which
mects the day before board mectings. We arc a non-profit organization whosc only
income is generated by the fees paid by our member companies and market participants.
These state regulators also participate in board meetings. The very duties of a state utility
regulator include being an advocate for consumers. While the RSC does not have voting
representation on our 10 member independent board, they participate actively in the
development and approval of grid planning, including determining the cost allocation for
such projects. The RSC often bring proposals to the SPP Board of Directors which are
implemented.

In addition to the RSC, SPP’s governing structure includes two positions on our Members
Committee designated specifically for small and large retail customers. However, SPP
has never received a request from cligible retail customers to join SPP that would then
allow them to fill these positions. Because SPP has an Independent Board, only board
members can vote. However, because the Members Committee meets with the SPP
Board, these two retail customer designated positions have the right to participate in a
Members Committee advisory vote immediately before the Board votes. These votes are
on all RTO policy matters.
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August 29, 2017

M, Bradley C. Jones

President and CEO

New York Independent System Operator
10 Krey Boulevard

Rensselaer, NY 12144

Dear Mr. Jones:

Thank you for appearing before the Subcommittee on Energy on Wednesday, July 26, 2017, to
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, September 13, 2017. Your responses should be
mailed to Elena Brennan, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn
House Office Building, Washington, DC 20515 and e-mailed in Word format to
Elena.Brennan@mail.bouse.coyv,

Thank you again for your time and effort preparing and delivering testimony before the

Subcommittee.
Sincerely, f

Fred Upton
Chairman
Subcommittee on Energy

cc: The Honorable Bobby L. Rush,; Ranking Member, Subcommittee on Energy

Attachment
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Bradley C. Jones
President & CEO

September 13, 2017

The Honorable Fred Upton, Chairman,
Committee on Energy and Commerce
Subcommittee on Energy

2125 Rayburn House Office Building
Washington, DC 20515-6115

Re: July 26, 2017 Hearing ~ Response to Addlitional Questions for the Record

Dear Chairman Upton:

Please accept our thanks to you, your feflow Subcommittee members, and your staff, for the opportunity fo festify
before the Subcommittee on Energy of the Commitiee on Energy and Commerce of the U.S. House of
Representatives on Wednesday, July 26, 2017 at the hearing entiled, "Powering America; A Review of the
Operation and Effectiveness of the Nation’s Wholesale Electricity Markets”.

We also thank you for your August 29, 2017 letier which offered an addlitional opportunity to address questions of
subcommittee members. Attached are responses to those additional questions, per your letter,

Should you have any questions with regard fo the attached, piease do not hesitate to contact me.

Sincerely,

Bradley C. Jones

ce: The Honorable Bobby L. Rush, Ranking Member, Subcommitiee on Energy
Ms. Elena Brennan, Legislative Clerk at U.S. House of Representatives

10 Krey Boulevard, Rensselaer, New York 12144 | www.nyiso.com
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Attachment- Additional Questions for the Record

The Honorable Fre n

1. It has been more than 7 years since FERC embarked on its efforts to promulgate new
transmission planning reforms which resulted in Order No. 1000. Your RTO is designated
as "Order 1000 transmission planning regions." Now that you have had real-world
experience with these reforms, do you think FERC's efforts at reforming transmission
planning and cost allocation have succeeded, failed, or landed somewhere in between?

NYISO Response:

New York State and the NYISO are working together to make progress on transmission expansion
through the Public Policy Transmission Planning Process implemented under FERC Order 1000. This
process provides an opportunity for the State of New York to identify transmission expansion needs
based upon public policy needs. The NYISO administers this public policy process with stakeholders,
developers, the New York Public Service Commission, and the Federal Energy Regulatory Commissior
to select transmission projects that will be built and paid for through NYISO's tariffs. As further
detailed below, the Order 1000 process has produced two important public policy initiatives that are
currently underway in New York, and a third effort considering further public policy initiatives has
begun.

The NYISO believes that it is premature ai this time to draw any actionable conclusions regarding the
effectiveness of Order 1000, or suggest any specific revisions to the public policy transmission
planning processes associated with the Order. FERC should continue to monitor each of the regions’
progress and refrain from proposing any major changes at this time. Such efforts could be premature
in nature and could add uncertainty to interregional planning processes curvently underway,
potentially resulting in delay in the implementation of these processes.

2. You describe the diversity of the fuel portfolio upstate versus downstate as a "tale of two

grids." What steps is NYISO taking to ensure that cleaner power sources from upstate

can access downstate markets with higher demand?
NYISO Response:
The Public Policy Transmission Planning Process in New York has been focused on expanding
downstate markets access 1o renewable energy sources located in upstate regions. As discussed on
July 26", two such public policy planning processes are currently well underway, while a third effort
is in the early stages of development.

*  First, the NYISO is in the final stages of a detailed evaluation of ten projects that will address
public policy needs in western New York State identified by the New York State Public Service
Commission. Specifically, these transmission projects are expected o relieve congestion in
western New York to allow access to increased output from the Niagara Power Project and
additional imports of renewable energy from Ontario, and increase operational flexibility and
efficiency in the region. The NYISO has issued a draft Western New York Public Policy
Transmission Planning Report for review by developers and our stakeholders, and we expect
Board action on a final report in early autumn 201 7.

s Second, the New York State Public Service Commission has identified a public policy need for
transmission fo relieve congestion between western and novthern New York state and
southeastern New York. Referred to as the “AC Transmission” public policy initiative, these
projecis are expected to improve the flow of power from upstate renewable resources to meet

10 Krey Boulevard, Rensselaer, New York 12144 | www.nyiso.com
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downstate demand. The NYISO is conducting detailed evaluations of thirteen projects designed
to provide additional transmission capacity 1o move power from upstate to downstate. A final
report is expected to be ready for consideration by the NYISQ Board in the first quarter of
2018.

The NYISO is also active in a new Public Policy Transmission cyele currently underway which is
considering additional public policy needs, including potential needs for further actions to enable
upstate renewable resource access to downstate markets.

3." Your RTOs and ISOs play a central role in operating the wholesale electricity markets
and (with the exception of ERCOT) your primary regulator is the Federal Energy
Regulatory Commission. Do you believe that FERC is appropriately engaged in
overseeing wholesale electricity markets?
a.  Are there additional areas of regulatory oversight that requires the attention of
this Subcommittee?
NYISO Response:
The NYISO has a very positive level of engagement with FERC Commissioners and staff in all matters
associated with oversight of New York’s wholesale energy markers. The NYISO looks forward to
continuing our collaborative efforts with existing and new Commissioners and staff. The NYISO does
not have specific suggestions to offer at this time regarding additional areas of regulatory oversight
that should be considered.

The Honorable John Shimkus

1. Hf,as we learned at the hearing, markets were structured to build only the least
expensive generation, we would build nothing but natural gas plants right now.

a. Isthat correct? Is that what's happening?

b. If not, how do you explain other generation sources entering the market?
NYISO Response:
As discussed in the NYISO’s 2017 edition of Power Trends, the NYISO continues to see an investment
in wind generation resources in the upsiate regions of the State where wind generation sites are most
attractive from an investment perspective, while downstate, proposed generation is predominantly
natural gas-fired or dual-fuel capable (natural gas and oil). This is a reflection of state environmental
policy goals associated with the integration of renewable energy sources, and market and investment
signals associated with projects under development in the southeast region of the State that are
investing in natural gas and dual-fuel capable generating resources.

e rable Billy Lon
L. RTO development began in late 1999 with ISO development soon to follow. Both
organizations help to monitor our electric power system. There are still a number of gaps
in our electric system where problems could occur. What are your thoughts about the
creation of another RTO that could include the states of Nevada, Arizona, Colorado, and
other western states? Should it be an RTO or an ISO?

10 Krey Boulevard, Rensselaer, New York 12144 | www.nyiso.com



140

: NEW YORK
] ' 1 INDEPENDENT
| SYSTEM OPERATOR
NYISO Response:

The NYISQ does not have a position on the potential creation of new ISOs or RTOs, or the expansion
of existing ISOs and RTOs, in Nevada, Arizona, Colorado, or the other western states.

2. How are you planning to manage the growing surplus of generation in your
respective regions?

NYISO Response:
While continuing 1o meet stringent reliability standards, the NYISO's 2017 edition of Power Trends
reports that the NYISO has seen progressively more narrow margins of generation surplus excess.
Effective market designs and operations have incented more efficient operation of the generation
resources and the grid since NYISO inception, resulting in over $7.8B in reduced fuel costs due fo
improved grid efficiencies and $600M in savings from reduced energy reserve needs, all while meeting
or exceeding operational requirements and reliability standards.

The Honorable Frank Pallone, Jr.

1. Consumer advocates have identified the resource imbalance between the
stakeholder members of the RTO/ISO Boards and the small consumer
community as a major barrier to having meaningful representation of
consumer viewpoints included in decisions about grid operation and capital
project evaluation and approvals. What mechanisms, reductions in costs of
stakeholder participation, or other support does your RTO/ISO provide fo
the small consumer community to facilitate their participation in RTO/ISO
governance?

I

You indicated at the hearing that New York ISO had a formal structure
(e.g. committee or liaison position) for obtaining input on consumer views
and concerns on grid management. Please provide detail about how
consumer views are incorporated into decision-making at your RTO/ISO.

a. Do consumer advocates have voting representation on the Board?

b. Do consumer advocates participate actively in the development and
approval of grid planning?

c. Are there funds available to support full-time staff that serve

the interests of consumer advocates? Ifso, what is the source

of those funds?
NYISO Response to Questions 1 and 2:
Consumer interests in the NYISO’s markets ave supported through the establishment of a “Consimer
Liaison” department at the NYISO. The NYISO’s Consumer Liaison is fully funded as part of the
NYISO'’s overall annual budget. The Consumer Liaison is responsible for regular and ongoing dialog
with consumer interests, including advocates for consumer interests, to communicate and inform
interested parties on key issues being addressed by the NYISO, address questions and take feedback
from consumer interests, and provide an annual report to the NYISO Board of Directors and

10 Krey Boulevard, Rensselaer, New York 12444 | www.nyiso.com
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stakeholders on activities engaged to support of consumer-focused interests. Further, the Consumer
Liaison office is responsible for conducting consumer impact analyses of various initiatives under
consideration in the NYISO's shared governance process.

Further, the NYISO's shared governance process has, since inception of the NYISO, included a sector
of participants focused on consumer issues. This “End Use’ Sector holds a fixed 20% voting share in
the NYISO’s shared governance process.' Eligible members of the End Use sector may be “(i) a Large
Consumer, (it) a Small Consumer, (iii) an organization that represents Small Consumers, (iv) a
governmental agency that advocates on behalf of Small Consumers, or (v) a governmental agency that
acts as a retail Load aggregator primarily for Smail Consumers; or (vi) a Large Energy Using
Governmental Agency ™.

The annual membership fees for members of the End Use Sector are significantly discounted from the
Jees charged to members of the other four shared governance sectors, and governmental agencies
representing small consumers are not charged annual membership fees af all. The New York State
Utility Intervention Unit (UIU), charged with representing consumer interests, is-an active member of
the End Use sector. Currently, the UIU's technical advisor for NYISO matters is fumded through a
multi-million dollar allocation of funds under a settlement agreement between FERC and
Constellation. In addition, the New York State Public Service Commission is an active participant in
the NYISO's shared governance process as a non-voting member.

The NYISO Agreement, which is filed with FERC and serves as our organization’s foundational
document, has included since inception of the NYISO longuage addressing the experience and
background of NYISO Board of Directors members. Sections 5.02 and 5.04 of the NYISO Agreement
call for the Board of Directors to include a “cross-section of skills and experience” including
consumer advocacy experience. Since the inception of the NYISO, the Board of Directors has included
at least one member with experience serving on a siate Public Service or Public Utility Commission.
Further, the NYISO Agreement has required the NYISO Board of Directors to select and appoint a
consumer advocate. The New York State UIU is the currently-appointed consumer advocate.

' Each sector in NYISO's shared governance process holds a fixed percentage voting share. The Generator Owners sector
is allocated 21.5% of the total votes; the Other Suppliers sector is allocated 21.5% of the total votes; the Transmission
Owners sector is allocated 20% of the total votes; the End-Use Consumer sector is allocated 20% of the fotal votes; and the
Public Power/Environmental Parties sector is allocated 17% of the total votes.

10 Krey Boulevard, Rensselaer, New York 12144 | www.nyiso.com



142

GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN AANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

Toouge of Repregentativeg
COMMITTEE ON ENERGY AND COMMERCE

2125 Ravausn House Orace Bunowa
Wassivaton, DC 208156115

Majority (202} 225-2927
Minority [202) 225-3641

August 29, 2017

Mr. Richard Doying

Executive Vice President, Operations
Midcontinent Independent System Operator, Inc,
720 City Center Drive

Carmel, IN 46032

Dear Mr, Doying:

Thank you for appearing before the Subcommittee on Energy on Wednesday, July 26, 2017, 1o
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
apen for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, September 13, 2017, Your responses should be
mailed to Elena Brennan, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn
House Office Building, Washington, DC 20515 and e-mailed in Word format to
Elena Brennant@mail.house.qov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee,

Sincerely,

-~

Fred Upton
Chairman
Subcommittee on Energy

cc: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachment
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September 13, 2017

The Honorable Fred Upton, Chairman
Committee on Energy and Commerce
Subcommittee on Energy

2125 Rayburn House Office Building
Washington, D.C. 20515

Re: July 26, 2017 hearing — response to addifional questions for the record
‘Dear Chéirman Upton,

Thank you for the opportunity to testify at the hearing entitled “Powering America: A
Review of the Operation and Effectiveness of the Nation's Wholesale Electricity
Markets,” that the Subcommittee on Energy held on July 26, 2017.

Attached are my responses to the additional questions for the record that you and other
members of the subcommittee posed in your letter of August 29, 2017.

MISO appreciates the subcommittee’s interest in wholesale electricity markets. Please
do not hesitate to contact me should you have any questions regarding the attached
responses to the additional questions for the record. You may also contact Kurt Bilas,
MISO's executive director of government relations, in our Washington, D.C., office, at

Sincerely,

Richard Doying

Executive Vice President, Operations

Midcontinent Independent System Operator, Inc. (MISO)
720 City Center Drive

Carmel, IN 46032

(317) 249-7983

cc:  The Honorable Bobby Rush, Ranking Member, Subcommittee on Energy
Ms. Elena Brennan, Legislative Clerk, Committee on Energy and Commerce

Attachment: Richard Doying, MISO, questions for the record

Mideontinent independent

§ystem Operator, iInc. 720 City Center Drive 2085 Ames Crossing Road 33,?;%’2&5323%3?{ eBi‘;dz“ 1700 Centerview Drive
17.248.5400 Carmel, IN 46032 Eagan, MN 55121 o y Little Rock, AR 72211

S —— Metairie, LA 70002
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Testimony of Richard Doying
Executive Vice President and Chief Operations Officer
Midcontinent Independent System Operator, Inc. (MISO)

Responses to Members' written questions for the record
for the House Committee on Energy and Commerce Subcommittee on
Energy’s hearing entitled "Review of the operations and effectiveness of
the nation’s wholesale electricity markets,” held on July 26, 2017

These responses submitted on September 13, 2017
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Questions from the Honorable Fred Upton

1. It has been more than 7 years since FERC embarked on its efforts to promuigate new
transmission planning reforms which resulted in Order No. 1000. Your RTO is
designated as “Order 1000 planning regions.” Now that you have had real-world
experience with these reforms, do you think FERC’s efforts at reforming transmission
planning and cost allocation have succeeded, failed, or landed somewhere in
between?

While MISO is aligned with the ultimate goals of Order 1000 and believes its regional planning
principles largely reflect MISO's historical planning approach, MISO is still assessing the impact
of the interregional requirements and the elimination of the Right of First Refusal on the overall
transmission planning process in the region.

On the interregional front, Order 1000 did help bring different RTOs/ISOs together for enhanced
inter-regional planning, and it also provided a more standardized forum for planning
opportunities with our non-RTO/ISO neighbors. However, the apparent metric used for
determining effectiveness—number of interregional projects—does not tell the whole story, and
has the potential to drive unintended consequences, including the selection of an interregional
project over the more cost-effective regional alternative. Additionally, regional differences in how
regions plan, operate, and share the costs of transmission upgrades remain a challenge.

In MISO we have found that big regional projects tend to be cyclical. That means that on the
regional front, we are just now beginning to observe the practical impacts the elimination of the
Right of First Refusal is having on stakeholder alignment and consensus-building in the
planning process.

The largest challenge to regional transmission planning is developing a robust business case
that aligns and accurately allocates the costs of a given project to its beneficiaries. Order 1000
did not change that fundamental need, but did create new business interests and create
different paradigms for projects with cost allocation versus those without. In so doing, Order
1000 may have made it more challenging to achieve the type of stakeholder consensus that
RTOs/ISOs desire and need for region-wide transmission projects.

It was this type of consensus that was crucial to the achievement of the Multi Value Projects, a
group of transmission projects whose benefits exceed $20 billion—more than three times their
costs. The MVP process was launched before Order 1000 took effect, and we achieved great
success in collaboration with our stakeholders in planning numerous projects that enhanced
reliability, reduced energy costs and created a host of other benefits across our region.

FERC has an ongoing proceeding evaluating the impacts of Order 1000, and we look forward to
continuing to participate in that process to help ensure our policies support the development of
transmission investment that can bring value to customers.
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2. You mention that MISO has a robust process for engaging with stakeholders. Can you
elaborate more on this?

MISO places a high value on an effective stakeholder process, which gives energy companies,
regulators, advocacy groups and other interested parties a voice in how MISO designs and
manages the wholesale electricity markets and the transmission system, The ideas that flow
from the stakeholder process have helped MISO to fulfill its mission enabling the reliable
delivery of low-cost energy through efficient, innovative operations and planning.

a. How does MISO make sure they are receiving input from stakeholders in a
meaningful way?

The importance of our stakeholder process is evidenced by the fact that its origins lie in one of
our foundational governing documents: the Transmission Owners (TO) Agreement. The
agreement established several of our original stakeholder groups, including the Advisory
Committee, which is at the center of our governance structure and reports directly to our Board
of Directors. The TO Agreement established the Advisory Committee as a “forum for its
members to be apprised of MISO's activities,” and directed it to provide the Board with
“information and advice” on “policy matters of concern” to its members and industry
constituents.

As defined in the TO Agreement, 25 representatives participate in the Advisory Committee from
the following diverse sectors: State Regulatory Authorities, independent Power Producers,
Transmission Owners, Transmission Dependent Utilities, Power Marketers, Public Consumer
Advocates, Environmental/Other Stakeholder Groups, Eligible End-Use Customers,
Coordinating Members, and Competitive Transmission Developers.

Long-term Subcommittees reporting to the Advisory Committee focus on Resource Adequacy,
Markets, Reliability, Cost Allocation, and Transmission Planning. Each Stakeholder group,
referred to as an Entity, has a specific charter and work plan. The Steering Committee also
reports to the Advisory Committee and ensures that each Entity remains relevant to
Stakeholders and adheres to the scope of its charter. MISO’s effective Stakeholder process is
agile; short-term and longer-term Entities are created to address specific issues currently
impacting MISO members, market participants, and stakeholders. These Entities sunset when
they accomplish their goals.

MISO is committed to facilitating an effective process and incorporating stakeholder input by:

s Publicly posting meeting agendas in advance to allow participants to determine if and
how best to participate.

« Nearly all Stakeholder meetings are conducted by video conference, WebEx or similar
technology, and with conference call capabilities.

¢ Meeting presenters and hosts are available in multiple locations across the footprint for
most meetings.
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» Stakeholders may ask guestions during all Stakeholder meetings and in public
comment portions of all open Board of Director meetings.

« MISO invites feedback from Stakeholders on many presentations, and that feedback is
posted and recapped at ensuing meetings.

s MISO hosts an “Informational Forum” eight times per year to share MISO information
and operational data with Stakeholders, and to solicit feedback on current topics of
interest.

» All 10 Stakeholder Sectors are encouraged to participate in a "Hot Topic” discussion
three times per year. Stakeholders can suggest topics for discussion and write white
papers to explain their views in detail. The topic is then discussed with the Advisory
Committee and directly with the MISO Board of Directors.

3. Lately there has been a lot of discussion about States providing financial assistance
to support specific generator units. Is MISO currently working on any changes to its
markets to accommodate State policies?

MISO's markets reflect the longstanding role of States with respect to energy, environmental,
and policy choices regarding generation. While States have myriad policy interests, MISO is
continuing to work proactively with States and Stakeholders to ensure regional resource
adequacy needs are achieved in the changing landscape. For example, MISO is currently
working the State of Michigan as it proactively develops State planning processes that will
support Michigan's long-term resource adequacy needs. In addition to supporting Michigan’s
energy legislation, MISO remains committed to helping the State as it develops and refines its
resource adequacy policies through State regulatory proceedings.

As another example, illinois recently introduced zero-emission subsidies to help nuclear plants
that were struggling to compete to remain viable, which our process will respect and enable.
Ongoing coordination between MISO and the States is critical to continue to accommodate
various State policies and meet long-term regional reliability needs.

a. How does MISO accommodate various, or even conflicting State policies in its
market design or planning?

Because MISO’s region encompasses all or part of 15 States and part of Canada, and includes
both traditionally regulated and retail choice areas, this is a challenge we reguiarly face. Part of
our market enhancement process is to work closely with State regulators and other
Stakeholders to understand the various policies, requirements and needs that must be
accommodated through our market design. Through this collaborative process we are able to
navigate the complexities of multiple jurisdictions to achieve our goal of reliable, non-
discriminatory operation of the electric system.

MISQ’s Tariff calls for the integration of State-sponsored policies into its wholesale markets. It is
MISO's role to recognize policies enacted by the States and develop the wholesale mechanisms
required to assure resource adequacy and reliability in a complementary manner. This may
include any unique features a State deems appropriate due to policy considerations. Because

3
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the vast majority of utilities in MISQO’s footprint arrange for supply resources to serve their
demand well in advance of MISO’s residual capacity auction, State policy programs designed to
serve each State’s consumer needs are common initiatives that MISO's market processes are
designed to accommodate.

We also have experience accommodating state policy in the planning horizon. After several
years of planning primarily for reliability and market efficiency, it became clear that certain State
policies—specifically, the adoption of renewable portfolio standards in the Midwest-—were
leading to new requirements for generation resources, specifically wind. in 2007 MISO began
collaborating with Stakeholders to enhance our planning process to account for project benefits
beyond those driven by reliability and/or market efficiency, including public policy requirements.
Four years of study and analysis work culminated in the first portfolio of Multi-Value Projects
being approved by MISO's Board of Directors in 2011, at a cost of $5.6 billion. Multi-Value
projects are transmission projects which deliver reliability, public policy and economics benefits
across the MISO region and under a range of potential resource mix scenarios.

4. Your RTOs and ISOs play a central role in operating the wholesale electricity markets
and (with the exception of ERCOT) your primary regulator is the Federal Energy
Regulatory Commission. Do you believe that FERC is appropriately engaged in
overseeing wholesale electricity markets?

FERC's sworn commissioners and its career staff are very knowledgeable about the wholesale
electricity markets and the challenges they face. The issues confronting the energy industry are
multi-faceted and complex, so it should not be surprising that our views sometimes differ from
FERC's. Nevertheless, we appreciate the high levels of professionalism, preparedness and
attention to detail that FERC commissioners and staff bring to their work. FERC demonstrates
its engagement in overseeing the wholesale electricity markets in numerous ways, such as by
convening technical conferences on key issues, and by issuing Notices of Proposed
Rulemakings (NOPRs) that allow RTOs/ISOs and other industry stakeholders to express their
views on matters of concern. MISO appreciates FERC'’s engagement on those and other fronts.

a. Are there additional areas of regulatory oversight that requires the attention of
this subcommittee?

We very much appreciate the role that Congress played in laying the groundwork for the
establishment of RTOs and 1SOs, and this subcommittee’s ongoing interest in fostering reliable
and efficient wholesale electricity markets. We hope the subcommittee will continue to support
the regional market model, and we stand ready to come before you again as you go about your
work of improving U.S. energy policy.
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Questions from the Honorable John Shimkus

1. If, as we learned at the hearing, markets were structured to buiid only the ieast
expensive generation, we would build nothing but gas plants right now.

a. Is that correct? Is that what’s happening?

Although a large amount of new natural gas-fired generation is being built in the MISO region,
other types of generation are also being built, such as wind projects and other renewable-
energy resources, Energy-efficiency initiatives and "demand-side” programs that compensate
customers for reducing their electricity use are also growing in popularity. And while the MISO
region does not yet have a high penetration of emerging technologies such as energy storage
and distributed energy, we expect more of those types of resources to be built in the future.

b. If not, how do you explain other generation sources entering the market?

As | discussed at the July 26 hearing, in the MISO region, load-serving entities (LSEs) and State
regulatory agencies (where applicable) are responsible for ensuring that encugh resources will
be available to meet demand while also maintaining an adequate supply of reserves. MISO’s
markets are structured to incentivize reliability at the least cost, without regard to resource type.
Thus, decisions about what kinds of new generation to build are made by LSEs and States, not
MISO.

There are several reasons why LSEs and States may choose to build new generation resources
that are something other than gas-fired units. For example, some States have adopted policies
to obtain a certain amount of their total generation from renewables. Similarly, some utilities
have voluntarily embarked on corporate initiatives to add more renewables to their fleets. States
and L.SEs may also decide to build non-gas resources in an effort to increase the diversity of
their assets in terms of fuel mix and technology, which they may view as enhancing the overall
reliability of their fleets. States and LSEs may also see various financial opportunities from
building non-gas resources.

As a reminder, MISO does not favor certain fuels or generation technologies over others, as we
are required by FERC to provide equal and non-discriminatory access to the electric
transmission system. But importantly, MISO’s markets do implicitly place value on different
generators based on their offered cost and the requirements of the system at any point in time.
Under the provisions of its Tariff, MISO dispatches resources in order of their “economic merit,”
meaning the lowest-cost resources are called up first, followed by the next-lowest cost, etc.,
until demand is met. In practice, this means certain resources may run almost alf the time, while
others, such as renewables, run when they are available, and still others may run only once or
twice a year, when they are needed to meet peak load.
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Questions from the Honorable Billy Long

1. RTO development began in late 1999 with ISO development soon to follow. Both
organizations help to monitor our electric power system, There are still a number of
gaps in our electric system where problems could occur. What are your thoughts
about the creation of another RTO that could include the states of Nevada, Arizona,
Colorado and other western states? Should it be an RTO or an [SO?

As a general matter, we believe that the nation’s RTOs and 1SOs have created tremendous
value for their members and the States in which they operate, and, by extension, the tens of
millions of homes and businesses within those states. Given the strong track record that the
nation’s RTOs/ISOs have compiled since the late 1990s, it is reasonable to conclude that the
establishment of another RTO in the Western U.S. could foster those same types of benefits.

As | mentioned at the July 26 hearing, MISO created about $3 billion in benefits for its members
in 2016 alone, and about $18 billion in cumulative benefits over the course of the last decade.
Those benefits come from operating the grid on a regional basis, which results in enhanced
reliability, more efficient use of the region's existing transmission and generation assets, and a
reduced need to build new assets. Theoretically, the Western U.S. could realize those same
kinds of benefits if another RTO/ISO was established there, although obviously, the particular
members and states involved in any such effort would have many details to work out. That
would include determining whether the new regional grid operator should function as an RTO or
an IS0, or both simultaneously, as MISO does.

That said, MISO also recognizes that some electricity-industry entities and governmental
jurisdictions may not want to join an RTO or an ISO, and we respect that view. MISO believes
that RTO/ISO membership should remain voluntary, which is one of the reasons why we work
so hard to address the needs of our members.

a. How are you planning to manage the growing surplus of generation in your
respective regions?

There is currently a “surplus™ of generation in the MISO region that exceeds the minimum level
of resources needed to serve load. But even though this surplus did increase slightly between
2016 and 2017, it has generally been shrinking in recent years compared to its historical levels,
not growing.

We partner with the State regulatory agencies in our footprint on an annual survey of Load-
Serving Entities to obtain visibility into the future supply and demand picture. The 2017 iteration
of that survey indicates that in the 2018-2022 timeframe, the MISO region as a whole will have
about 0.5% to 6% more generation capacity than we need to serve expected load while also
maintaining adequate reserves for emergency situations. The survey also indicates that while
some parts of the region may not have enough local resources to serve their needs, they will be
able to acquire excess capacity from elsewhere in the footprint—which is one of the chief
benefits of ISO/RTO membership.
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For many years, the reserve margin in the MISO region was significantly larger than it is today.
But in recent years, our reserve margin has generally been declining due to plant retirements
driven largely by low natural gas prices, environmental regulations and other factors. We did
see a slight uptick this year compared to 2016, but that was driven largely by a reduction in
forecasted electricity demand as opposed to new generation coming online.

But importantly, despite ongoing evolution of the region’s mix of generating resources, our
reserve margin continues to exceed all regulatory and industry benchmarks for system
refiability. Specifically, our regional reserve margin projections for the next five years range from
16.3% to 21.6%, which is higher than our minimum reserve margin requirement of 15.8%.

MISO works closely with its Stakeholders to ensure reliability as the region’s mix of generating
resources evolves. The ability to maintain adequate reserve margins reflects the good job the
region’'s energy providers and State regulatory authorities are doing in planning for the future
and building sufficient capacity to meet regional reliability targets, while also realizing the
benefits to consumers of avoiding adding too much generation capacity. Overbuilding the
system in that way would increase electricity prices for consumers, because in the MISO region,
States allow utilities that build new generation to recover their costs by raising their rates. A
smaller reserve margin that still ensures system reliability helps to keep power prices in our
region as low as possible.

Questions from the Honorable Frank Pallone, Jr.

1. Consumer advocates have identified the resource imbalance between the stakeholder
members of the RTO/ISO Boards and the small consumer community as a major
barrier to having meaningful representation of consumer viewpoints inciuded in
decisions about grid operation and capital project evaluation and approvals. What
mechanisms, reductions in costs of stakeholder participation, or other support does
your RTO/ISO provide to the small consumer community to facilitate their
participation in RTO/ISO governance?

MISO is committed to its stakeholder process and providing multiple ways in which all
Stakeholders and the public can and do participate in meetings. As mentioned above, nearly all
meetings are held by conference call and hosted in all four MISO regional locations. WebEx or
simitar technology and conference capabilities allow participants to be remote and yet fully
engaged in discussions. Our Stakeholders can be a part of the meeting while saving travel time
and expense and maximizing productivity.
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2. You indicated at the hearing that MISO had a formal structure (e.g., committee or
liaison position) for obtaining input on consumer views and concerns on grid
management. Please provide detail about how consumer views are incorporated into
decision-making at your RTOASO.

a. Do consumer advocates have voting representation on the Board?

Pursuant to its governing documents, MISO's Board of Directors is independent of any of
MISO’s Stakeholders. However, the Board receives input from the Advisory Committee, which is
comprised of representatives from MISO’s 10 stakeholder sectors—one of which is the Public
Consumer Advocates Sector. Two of the Advisory Committee’s 25 members come from the
Public Consumer Advocates Sector, allowing them to provide direct input to the Board.

Consumer advocates can also influence the composition of the Board by being selected to
serve on the Board Nominating Committee. Two of the nominating committee’s five members
are chosen from the Stakeholder community, which, as noted above, includes the Public
Consumer Advocates Sector.

b. Do consumer advocates participate actively in the development and approval of
grid planning?

The Planning Advisory Committee is one of the primary sub-committees reporting to the
Advisory Committee in the Stakeholder governance process. This committee provides guidance
and input on MISQ's transmission planning activities and reviews and recommends
transmission plans for approval by MISO’s Board of Directors. Within the Planning Advisory
Committee, all 10 sectors of Stakeholders have equal weighting, including the Public Consumer
Advocates.

c. Are there funds available to support full-time staff that serve the interests of
consumer advocates? If so, what is the source of those funds?

MISO's annual budget includes travel funds for members of the Public Consumer Advocate
sector. in addition, MISO provides extensive training opportunities for staff and senior consumer
advocate leadership, policy/issue support, and access to our subject-matter experts to support
the work of the sector, all paid from the MISO operating budget. MISO also provides financial
and issue support to the State Regulatory Authorities sector (the retail regulators for each
jurisdiction.
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GREG WALDEN, OREGON FRANK PALLONE, JR,, NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

Bouse of Representatives

COMMITTEE ON ENERGY AND COMMERCE
2125 Ravsusn House Ormice Buoma
Wassincron, DC 205156-61156
Majority {202} 2252827
Minority {202} 225-3641

August 29, 2017

Ms. Cheryl Mele

Senior Vice President and Chief Operating Officer
Electric Reliability Council of Texas

7620 Metro Center Drive

Austin, TX 78744

Dear Ms, Mele:

Thank you for appearing before the Subcommittee on Energy on Wednesday, July 26, 2017, to
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets.”

Pursuant to the Rules of the Commitiee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, {2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, September 13, 2017. Your responses should be
mailed to Elena Brennan, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn
House Office Building, Washington, DC 20515 and e-mailed in Word format to

Elena. Brennanimail house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely,

-

Fred Upton
Chairman
Subcommittee on Energy
cc: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachment
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Cheryl Mele Sr. Vice President and Chief Operating Officer ERCOT

“Powering America: A Review of the Operation and Effectiveness of the Nation’s Wholesale

Electricity Markets™.

Energy and Commerce Subcommittee on Energy

Additional Questions for the Record - September 13,2017

The Honorable Fred Upton

1.

At our July 18, 2017, Energy Subcommittee hearing, Calpine submitted testimony
stating that while the Texas’ market is working well, some improvements are
needed. Interestingly, Calpine state that while Texas currently has an energy-only
market, it was confident that this decision will be revisited to consider a capacity
market. Will you be considering establishing a capacity market in the future?

a. If not, why?

In 2014 the Public Utility Commission of Texas (PUCT) opted to maintain an energy-
only structure with an operational demand curve, which adjusts real-time energy
prices in response to scarcity conditions. Currently, no project is open or legislation
being discussed at the state level pertaining to a capacity market.

b. The Texas PUC recently opened a proceeding to examine improvements to
your energy market structure. What do you expect to come of this review?

ERCOT is active in this proceeding in evaluating adjustments to the operating reserve
demand curve as well as conducting cost and time estimates to implement real-time
co-optimization and marginal losses, as requested by the PUCT. The commission has
held one workshop, and another is planned for October 13.

The Honorable John Shimkus

1.

If, as we learned at the hearing, markets were structured to build only the least
expensive generation, we would build nothing but natural gas plants right now.
a. Is that correct? Is that what’s happening?

While natural gas plays a key role in our fuel mix, we are sceing other low- or no-fuel
cost resources being built in ERCOT. In 2016, our installed capacity was 52 percent
natural gas, 22 percent coal, 20 percent wind and 6 percent nuclear. We currently have
about 15,000 MW of natural gas, 28,000 MW of wind and 23,000 MW of utility-scale
solar under study in our interconnection queue.
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The Honorable Billy Long

1.

RTO development began in late 1999 with ISO development soon to follow. Both
organizations help to monitor our electric power system. There are still a number
of gaps in our electric system where problems could occur. What are your thoughts
about the creating of another RTO that could include the states of Nevada, Arizona,
Colorado, and other western states? Should it be an RTO or an 1SO?

We believe both ERCOT and Texas benefit from our current structure, We view the
decisions for other areas of the US to be the purview of local regulators and elected
officials.

How are you planning to manage the growing surplus of generation in your
respective regions?

Our most recent Capacity, Demand and Reserves report shows that planning reserve

margins are healthy, and we continue to see load growth in our region. Over the last

several years, there has been significant discussion about the possibility of generation
retirements for various reasons, and we continue to monitor that issue.

The Honorable Frank Pallone Jr.

1.

Consumer Advocates have identified the resource imbalance between the
stakeholder members of RTO/ISO Boards and the small consumer community as a
major barrier to having meaningful representation of consumer viewpoints included
in decisions about grid operation and capital project evaluation and approvals.
What mechanisms, reductions in cost of stakeholder participation, or other support
does your RTO/ISQ provide to the small consumer community to facilitate their
participation in RTO/ISO governance?

Consumer viewpoints are represented at ERCOT in a variety of ways. We endeavored to
answer all of the follow up questions in one place.

By Texas statute, small commercial and residential consumers have a seat on the ERCOT
board. That role is carried out by the Public Utility Counsel, who is a voting ex-officio
member. The Office of the Public Utility Counsel (OPUC) is a state agency created in
1983 and is funded though the Texas appropriations process. Staff from QPUC
participates in ERCOT stakeholder meetings at many levels,

Also by statute, the Chairman of the Public Utility Commission of Texas is an ex-officio
member of our board. The ERCOT board chairman is joined by four other members who
are unaffiliated with any interest or market segment on the ERCOT board. Large
commercial and industrial consumers also each have a seat on the board representing
their consumer segments.
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Consumer advacacy groups have joined ERCOT in the small commercial membership
scgment. They participate actively at the stakeholder committee and task force level.

ERCOT executive leadership and staff provide information to, and receive feedback
from, the entire stakeholder community and maintain lines of communication with
consumers, both within their market segments and also with consumer advocacy groups.

ERCOT board and stakeholder meetings arc open to the public, and most have a WebEx
aption online for anyone who cannot attend in person. ERCOT board mectings, board
committee mectings and Technical Advisory Committee mectings arc broadcast and
archived on the Internel and are available for anyone to access free ol cost.

You indicated at the hearing that ERCOT had a formal structure (e.g. committee or
liaison position) for obtaining input on consumer views and concerns on grid
management. Please provide detail about how consumer views are incorporated
into decision making at your RTQ/ISO.

a. Do consumer advocates have voting representation on the Board?
Yes.

b. Do consumer advocates participate actively in the development and approval
of grid planning?
Yes.

¢. Are there funds available to support full-time staff that serve the interests of
consumer advocates? If so, what is the source of those funds?
Yes. As mentioned above, the Office of the Public Utility Counsel is funded by
the Texas appropriations process.
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GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

House of Representatives

COMMITTEE ON ENERGY AND COMMERCE

2125 Ravsuan House Ormce Buroing
Wasningron, DC 20515-8115

Majority {202) 225-2927
Minority {202} 206-3841

August 29, 2017

Dr. Keith Casey

Vice President

Market and Infrastructure Development

California Independent System Operator Corporation
250 Outcropping Way

Folsom, CA 95630

Dear Dr. Casey:

Thank you for appearing before the Subcommittee on Energy on Wednesday, July 26, 2017, 10
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets.”

Pursuant to the Rules of the Commitice on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, September 13, 2017. Your responses should be
mailed to Elena Brennan, Legistative Clerk, Committee on Energy and Commerce, 2125 Rayburn
House Office Building, Washington, DC 20515 and e-mailed in Word format to

aif.house,gov,

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincegely,

Fred Upton

Chairman

Subcommities on Energy

cc: The Honorable Bobby L. Rush, Ranking Mermber, Subcommittes on Energy

Attachment
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% California ISO

Sheping a Renawed Future Californin Independent Sysiem Cperator Corporation

Keith E. COSB?I, Ph.D.
VP, Market and Infrastructure Development

September 12, 2017

The Honorable Fred Upton
Chairman, Subcommittee on Energy
Committee on Energy and Commerce
U.8. House of Representatives

2125 Rayburn House Office Building
Washington, DC 20515-6115

Dear Chairman Upton:

Attached are my responses to the additional questions submitted for the record from the July 26,
2017 Subcommittee on Energy hearing entitled “Powering America: A Review of the Operation and
Effectiveness of the Nation's Wholesale Electricity Markets.”

| very much appreciated the opportunity to represent the California Independent System Operator
Corporation at this important examination of wholesale electricity markets in the U.S. and would be
happy to provide any additional information that would be heipful to the Subcommittee.

Respectfully submitted,

Keith E. Casey, Ph.D.
Vice President, Market and Infrastructure Development
California Independent System Operator Corporation

ce: Elena Brennan

www.eoiso.com | 250 Cutoropping Way, Folsom, CA 95630 | -918.351.4400
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The Honorable Fred Upton

1. It has been more than 7 years since FERC embarked on its efforts to promulgate new
transmission planning reforms which resulted in Order No. 1000. Your RTO is
designated as “Order 1000 transmission planning regions.” Now that you have had
real-world experience with these reforms, do you think FERC’s efforts at reforming
transmission planning and cost allocation have succeeded, failed or landed
somewhere in between?

Overall, we believe the Order No. 1000 reforms have resulted in a more effective
transmission planning process. The California ISO comprehensively revised its transmission
planning process prior to the adoption of Order No. 1000. The revised planning process
included conducting competitive solicitations for economic and policy-driven transmission
projects, which was subsequently expanded under Order No. 1000 to include reliability projects.
As a result of Order No. 1000, planning regions formed to take on the functional role of planning
and coordination at the regional and interregional levels. The California ISO is an Order No.
1000 planning region. To date, as | noted in my July 26 testimony to the Subcommittee, the
California 1SO conducted numerous competitive solicitations as part of our regional planning
process that evaluated competing project sponsors’ proposals and selected approved
transmission project sponsors. The California ISO has awarded several projects to project
sponsors that proposed cost containment measures. Based on our experience, we
acknowledge that the project selection process is complex and requires a holistic approach that
considers numerous factors. After each competitive solicitation, the California ISO has
evaluated its competitive solicitation process, and conducted an extensive "lessons learmed”
stakeholder process to share these lessons and provide opportunities for stakeholder input.
These efforts have resulted in process enhancements and improvements. With respect to
inter-regional coordination, we have adopted a common cost allocation process for inter-
regional transmission projects with neighboring planning regions in the West and continue to
coordinate with them to identify potential transmission projects that will provide benefits to the
region. As of this date, the planning regions have not yet approved any inter-regional projects.

2. In your testimony you mention that California 1SO intends to rely on natural gas-fired
generation in the near future for reliability services such as voltage support and
frequency response. You also describe how California’s natural gas power plants are
being displaced due to economic pressure caused by depressed energy market
prices.

a. Do you have concerns that California’s electricity system will face reliability
challenges in the future due to the early retirement of natural gas power plants?

As stated in my July 26 testimony before the Subcommittee, one of the California ISO’s
most significant challenges is to maintain the resources needed to provide essential reliability
services during the transformation of the California ISO’s resource mix to include a larger
percentage of variable energy resources.
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b. Does California ISO have any tools to ensure that essential natural gas power
plants will continue to operate and provide needed ancillary services?

The California ISO has tariff rules that support implementation of California’s resource
adequacy program. The California ISO plays a central role in in determining local capacity and
flexible capacity requirements, and also has backstop capacity procurement authority under its
tariff. If necessary for reliability, the California ISO may also designate a resource as a reliability
must run unit and contract with that unit to provide necessary electric service. Under specified
circumstances to maintain reliability, the California ISO can procure backstop capacity pursuant
to its capacity procurement mechanism. in particular, the California ISO can procure capacity
that is needed in the next resource adequacy year but is at risk of retirement in the current
resource adequacy year if it does not have a contract to remain economically viable. The
California ISO is currently working with stakeholders and state agencies to evaluate regulatory
and market options to ensure resources needed to maintain reliability remain in service.

We also continue to explore means to evolve our markets to value resource capabilities to
support reliable grid operation. For example, the California ISO has implemented a flexible
ramping product that compensate resources for their capability to support the increasing
ramping requirements associated with supply and load variability.

3. Your RTOs and ISO play a central role in operating the wholesale electricity markets
and {with the exception of ERCOT) your primary regulator is the Federal Energy
Regulatory Commission. Do you believe FERC is appropriately engaged in
overseeing wholesale electricity markets?

The California ISO operates its wholesale market pursuant to a tariff approved by the
Federal Energy Regulatory Commission. In our experience, FERC undertakes thorough review
of revisions we propose to our tariff and closely monitors the performance of our market. As
part of these efforts, FERC has facilitated the implementation of enhancements that have
improved the efficiency of our markets and reduced the need for out of market resource
commitments. In addition, FERC has supported the development of a well-functioning energy
imbalance market in the West for which the California ISO serves as market operator. FERC
has initiated comprehensive reviews, such as those involving price formation, across all
wholesale markets and adopted targeted reforms. We believe these efforts have led to all
RTOs and ISOs assessing how to improve the efficiency and transparency of their markets.

a. Are there additional areas of regulatory oversight that requires the attention of
this Subcommittee?

The Subcommittee on Energy plays a critical role in developing national energy policy, as
well as ensuring that energy infrastructure, security and reliability receive appropriate attention.
In the case of wholesale electricity markets, we do not believe there are specific issues that
require immediate attention of the Subcommittee at this time.
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The Honorable John Shimkus

1. If, as we learned at the hearing, markets were structured to build only the least
expensive generation, we would build nothing but natural gas plants right now.

a. lIs that correct? Is that what's happening?

In the case of the California market, the spot energy market operated by the California 1ISO
is not the primary driver for new generation investment. State policies and procurement
mandates are the main drivers and have led to most new resource investment being zero
emission technologies (e.g., renewables, demand response, energy efficiency, storage) though
some new gas-fired generation is being built to address local reliability needs in constrained
areas of the grid. Natural gas-fired plants continue to provide significant value to the California
IS0, particularly in their ability to help manage ramps related to variability of supply and load.
However, the need for development of new gas-fired generation has been impacted by a
number of factors, including flat demand and the influx of increasingly affordable, zero-carbon
resources such as solar and wind generation. We anticipate that technology advancements
providing greater flexibility, such as state-of-the-art storage, plug-in electric vehicles, and
dispatchabie demand response will also reduce the need for significant new conventional
generation.

b. If not, how do you explain other generation sources entering the market?

California’s Renewables Portfolic Standard requires load-serving entities to procure specific
percentages of energy from renewable resources. The CPUC has also adopted a storage
procurement policy that requires a total of 1325 MW of small-scale energy storage by 2020.
These procurement directives have supported market entry by new resources. The California
ISO is working with utilities and policy makers o ensure they can achieve their procurement
targets in a manner that preserves reliable operation of the electric grid.

The Honorable Billy Long

1. RTO development began in late 1999 with ISO development soon to follow. Both
organizations help to monitor our electric power system. There are still a number of
gaps in our electric system where problems could occur. What are your thoughts
about the creation of another RTO that could include the states of Nevada, Arizona,
Colorado and other western states? Should it be an RTO or an iISO?

Wholesale regional electricity markets administered by an t{SO or RTO provide important
reliability and cost benefits to consumers. As a requirement of California Senate Bill 350, the
Clean Energy and Pollution Reduction Act of 2015, the California 1SO has evaluated the
potential effects of creating a multi-state, regional electric market in the West. The studies were
conducted by leading experts in energy, environment and economics. The studies found that
establishing a regional market and interconnected electric grid in the West would be expected to
lower power purchasing costs, optimize transmission planning, increase market and operation
efficiency, improve the utilization of renewable resources west-wide, reduce carbon emissions
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and greatly reduce the redundancies needed to meet reliability requirements. Full grid and
market integration could potentially save billions of dollars in energy costs to consumers and
improve reliability throughout the region as compared with the current structure that includes 38
separate balancing authority areas.

The Western Energy Imbalance Market (EIM) provides a partial view of the benefits that
could be obtained from a wider regional bulk power market. EIM participants engage in a broad
real-time dispatch across multiple states, but retain their role as separate balancing authorities.
The EIM uses the ISO's advanced, automated system to select the most efficient dispatches in
the real-time balancing market, considering resources, congestion, outages and economic
costs, Initial participants have included PacifiCorp which operates in six states, NV Energy of
Nevada, Puget Sound Energy of Washington, and Arizona Public Service. Through the second
quarter of 2017, the estimated total benefits of the Western EIM have exceeded $200 million.
Work is underway to enable seven more utilities in the West to join the EIM by 2020, serving
consumers in California, Arizona, Oregon, Washington, Utah, Idaho, andWyoming with the most
efficient real-time power sources. To support this regional market and with the support of a
broad range of stakeholders, the California ISO enhanced its governance structure to allow for a
governing body with delegated authority over EiM-specific matters.

Each of the nation’s wholesale electric market operators has a number of unique features
including market design, resource adequacy practices, regulatory requirements, and
stakeholder participation. As a practical matter, there does not seem to be any functional
distinction between whether such an organization is constituted as an ISO or an RTO.

2. How are you planning to manage the growing surplus of generation in your
respective regions?

The California ISO is refining its strategies to address oversupply conditions and has
identified an array of specific, proactive mitigation strategies to help deal with over supply and
managing the evolving power mix. These strategies include:

» Designing market rules changes to obtain more flexible resources to increase overall
generation availability and ramping capability. This effort targets participation by all
resources, including natural gas fired plants, variable energy resources, electric storage
and demand response.

+ Obtaining more accurate load, wind and solar forecasting in both the day-ahead and
real-time.

* Increasing coordination with other grid balancing areas in the region, including providing
support to entities seeking to join the Western Energy Imbalance Market

The Honorable Frank Pallone, Jr.

1. Consumer advocates have identified the resource imbalance between the stakeholder
members of the RTO/ISO Boards and the small consumer community as a major
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barrier to having meaningful representation of consumer viewpoints included in
decisions about grid operation and capital project evaluation and approvals. What
mechanisms, reductions in costs of stakeholder participation, or other support does
your RTO/ISO provide to the small consumer community to facilitate their
participation in RTO/ISO governance?

The California ISO is a not-for-profit, public benefit corporation that was established to
ensure efficient use and reliable operation of the state's electricity transmission system on
behalf of California consumers, with the goal of ensuring reliable electricity service with lowest
cost dispatch. The California Public Utilities Commission and its Office of Ratepayer Advocates
regularly participate in the ISQO's stakeholder process. In addition, individual consumers and
their representatives can fully participate in the 1SO stakeholder process. In the context of the
Western EIM and other regional efforts, we have had participation from other state consumer
interests as well.

The California 1SO's board and stakeholder meetings are open and transparent to all
stakeholders. This allows all stakeholders, including consumers, to participate in the policy
development and approval process. The California 1ISO has taken several steps to facilitate
meaningful participation in its stakeholder and board processes, while reducing the cost of
participation. To keep stakeholders informed, the California ISO publishes market notices at
each stage of the stakeholder process and for all board meetings. The California ISO posts all
materials for board and stakeholder meetings, including meeting dates and agendas, on its
website in advance of the meeting. This ensures that remote participants have access to the
same materials as in-person attendees. Stakeholders can participate in board and stakeholder
meetings in-person or remotely. Stakeholders who are unable to attend a board mesting can
listen to the meetings either through a conference call number or through streaming audio on
the internet. Streaming audio of Board proceedings is available via both internet and phone,
and audio recordings are available on the California ISO website for 30 days. All interested
parties may address the board during open meetings. Further, persons who cannot attend a
board meeting are able to submit their positions to the board in writing if they desire. The Board
accepts and considers written comments from any interested party, and consumer advocacy
groups participate in informing their deliberations. This ensures that the Board considers all
stakeholders’ input. Similarly, every step of the stakeholder process typically involves an in-
person meeting or conference call. For in-person stakehoider meetings, the California iSO
facilitates remote participation via a conference call with web-conferencing. Thus, stakeholders
that are not physically present can actually participate in the meeting, not just listen. Today the
majority of stakeholders participate in California ISO stakeholder meetings by phone. Even if
stakeholders are unable to attend a stakeholder meeting in person or participate by tele-
conference or web-conference, they still have an opportunity to inform the process by submitting
written comments on issue papers, straw proposals, and proposed tariff language. The
California ISO posts all written stakeholder comments to its website; so stakeholders are aware
of others’ positions and can respond. The California ISO takes all written comments into
account in crafting proposals and responds to all written comments through a stakeholder
comments matrix. As a result of these practices, taking time to travel to or participate in a
stakeholder meeting is not necessary for a stakeholder to stay abreast of developments with a
particular initiative or inform the California ISO’s policy development. More information about the
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California ISO's stakeholder process is available on the following website:
hitp:/fwww.caiso.com/informed/Pages/StakeholderProcesses/Default. aspx

2. You indicated at the hearing that California {SO had a formal structure (e.g. committee
or liaison position) for obtaining input on consumer views and concerns on grid
management. Please provide detail about how consumer views are incorporated into
decision-making at your RTO/ISO.

| want to note that, at the Subcommittee hearing on July 26, | testified that the California ISO
does not have a formal structure for obtaining consumer views, specifically. We do, however,
have open, transparent, and easily accessible Board and stakeholder processes as described
above. As stated in the ISO’s Bylaws, any member of the public may attend and observe Board
of Governors meetings. The Board also provides an opportunity for the public to comment on
any general and decisional matters at these meetings.

a. Do consumer advocates have voting representation on the Board?

The Board of Governors of the California 1SO is appointed by the Governor of California and
subject to approval by the California State Senate. Board positions are filled by highly expert
individuals selected from a nationwide pool and have no specific sector affiliations and no
financial interests in market participants’ operations or policies. Both California ISO
management and its Board of Governors incorporate the perspectives of consumers in their
decision-making process.

b. Do consumer advocates participate actively in the development and approval of
grid planning?

Yes, representatives of the CPUC’s Office of Ratepayer Advocates and other consumer
interest groups provide input through the California ISO’s stakeholder and Board processes as
they determine appropriate.

¢. Are there funds available to support full-time staff that serve the interests of
consumer advocates? If so, what is the source of these funds?

The California ISO does not provide specific funding support dedicated to consumer
interests. However, the California ISO maintains a robust, full-time office of Customer and
Stakeholder Affairs, which provides support to all interested parties, including consumer
advocates.
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August 29, 2017

M. Craig Glazer

Vice President, Federal Government Policy
PIM Interconnection, LLC

Suite 600

1200 G Street, NW.

Washington, DC 20003

Dear Mr. Glazer:

Thank you for appearing before the Subcommittee on Energy on Wednesday, July 26, 2017, to
testify at the hearing entitled “Powering America: A Review of the Operation and Effectiveness of the
Nation’s Wholesale Electricity Markets,”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text,

To facilitate the printing of the hearing record, please respond to these questions witha
transmittal letter by the close of business on Wednesday, September 13, 2017. Your responses should be
mailed to Elena Brennan, Legislative Clerk, Committee on Energy and Commeree, 2125 Rayburn
House Office Building, Washington, DC 20515 and e-mailed in Word format to

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee,

Sincerely,

Fred Upton

Chairman

Subcommittee on Energy

ce: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy

Attachment
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Craig A, Glazer
Vice President, Federal Government Policy

PJM Interconnection, L.L.C.
Suite 600
- 1200 G Street, NW.
Washington, D.C. 20005

September 13, 2017

The Honorable Fred Upton, Chairman
Committee on Energy and Commerce
Subcommittee on Energy

2125 Rayburn House Office Building
Washington, DC 20515-6115

Re: July 26, 2017 Hearing — Response to Additional Questions for the Record
Dear Chairman Upton,

Thank you for the opportunity to testify before the Subcommittee on Energy of the
Committee on Energy and Commerce of the US. House of Representatives on
Wednesday, July 26, 2017 at the hearing entitied “Powering America: A Review of the
Operation and Effectiveness of the Nation’s Wholesale Electricity Markets,” and for the
opportunity to address additional questions of subcommittee members.

Attached are my responses to those additional questions per your letler dated August
29, 2017. Thank you and the Subcommittee for your continued time, effort and
consideration of perspectives offered. Should you have any questions with regard to
the attached, please do not hesitate to contact me.

Sincerely,

Craig A. Glazer

cc: The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy
Ms. Elena Brennan, Legislative Clerk at U.S. House of Representatives
Jason Stanek, Committee Staff
Richard Kessler, Committee Staff

Attachment: Reply of Craig Glazer, Additional Questions for the Record
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THE HONORABLE FRED UPTON

Question 1. It has been more than 7 years since FERC embarked on its efforts to
promulgate new transmission planning reforms which resuited in Order No. 1000. Your
RTO is designated as “Order 1000 transmission planning regions.” Now that you have
had real-world experience with these reforms, do you think FERC’s efforts at reforming
transmission planning and cost allocation have succeeded, failed, or landed somewhere
in between?

Response: PJM believes that Order No. 1000 has helped to advance certain aspects of
grid planning and infrastructure development but has fallen short in other areas. PJM's
response below addresses two of the larger initiatives within Order No.1000, the first dealing
with competitive solicitations for new transmission projects, and the second involving
interregional planning. Our response will further address those areas where, in PJM’s view,
Order No.1000 has fallen short of its original billing.

(a) Competitive Solicitation Provisions of Order No. 1000 — On the positive side,
particularly in the case of market efficiency projects, the competitive solicitation provisions of
Order No.1000 have led to a notable increase in the number and variety of solutions to reduce
congestion on the grid through transmission projects. In this specific area (known as “market
efficiency projects”), PUM has received over 100 proposals under our first "market efficiency”
competitive solicitation issued pursuant to Order No.1000 when, in contrast, it received very few
such proposals prior to the issuance of Order No. 1000. Although many of the submittals
involved smaller incremental transmission upgrades, the PJM Board of Managers has also
approved two significantly larger market efficiency projects since the inception of Order
No. 1000. On another positive aspect of Order No. 1000, although cost caps have been
controversial, PJM does believe that Order No. 1000 has worked to more fully inject cost
discipline into proposed project submissions. Concerns with aspects of the implementation of
the competitive solicitation provisions of Order No. 1000 are outlined below.

(b) Interregional Planning Provisions of Order No. 1000 ~ The track record of Order
No. 1000 relative to interregional planning has been far more mixed. With the support of FERC,
the level of interregional coordination through the identification of "quick hit” beneficial projects
with the Midcontinent independent System Operator ("MISQ”) has been promising although this
has only occurred after directives from FERC to eliminate some of the original limitations on
interregional coordination that some of our neighbors included in their original Order No. 1000
tariffs. Interregional planning with other regions has been far more limited given the:

(i) regional differences in planning regimes across the nation;

(i) significant reduction in load growth across the Eastern Interconnection; and,

(iii) fack of willingness of states to promote or pay for major interregional “public
policy projects.”

in short, given Order 1000’s embrace of “bottom-up” planning and maintenance of regional
differences in the determination of benefits, we believe a metric which looks for the development
of major interregional transmission projects covering hundreds of miles may be unrealistic and
an inappropriate metric of success.
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(c) FERC'’s Implementation of Order No. 1000 — Order No. 1000 has suffered from
FERC's extreme focus on documentation of processes at a leve! of detail that can stifle the
flexibility and discretion needed in the complex area of transmission planning. Requirements for
tariffing the minutiae of the planning process has the potential to create new grist for litigation
and compliance challenges in a process which, in the past, recognized the need for the exercise
of discretion and judgment by RTO transmission planning experts. As an example and with no
disrespect to the practicing Bar, we are increasingly seeing lawyers attending and participating
at our stakeholder meetings where the results of competitive solicitations are being discussed.
The potential for litigation and ‘compliance traps’ associated with the tariffing of the minutiae of
our planning process can potentially work, over the long run, to delay moving forward in a timely
manner on needed reliability projects.

Moreover, there has clearly been an inconsistent roli-out of Order No. 1000 across the
country. While PJM is now on its 13th opening of competitive solicitation windows, as a result of
inconsistencies in tariff provisions, various exceptions approved by FERC and other reasons,
some other regions have yet to undertake their first competitive solicitation. Such inconsistent
rofl-out of what was supposed to be a national rulemaking has made PJM begin to question the
reasonableness of moving forward in light of this slow and inconsistent roll-out.

Question 2: Your RTOs and iSOs play a central role in operating the wholesale electricity
markets and (with the exception of ERCOT) your primary regulator is the Federal Energy
Regulatory Commission. Do you believe that FERC is appropriately engaged in
overseeing wholesale electricity markets?

Response: FERC's job is complex as market design is as much an art as a science.
We believe that overall, FERC has been quite supportive of ensuring fair and balanced rules
that are consistent with its long-stated goal of promoting competition while ensuring reliability in
a fuel-neutral manner. Because the electricity industry is one of the most capital-intensive
industries in the nation, consistency in those basic approaches is extremely important if the
nation is to incent and sustain the needed level of infrastructure investment. PJM has found
FERC's Commissioners and staff to be true professionals who have undertaken their
responsibilities with dedication and fairness.

Question 2a: Are there additional areas of regulatory oversight that requires the
attention of this Subcommittee?

Response: As ! indicated at the July 26 hearing, PJM believes there is value in having
additional hearings and Sub-Committee oversight in two areas:

(a) Grid Resilience — Although PJM is actively moving forward in this area, it would be
helpful for those in government with access to intelligence information to be able to assist grid
operators in verifying and validating the nature of threats which require additional build-outs for
resilience, which could be costly. As a result, although information sharing is occurring today on
an incident basis, it would be helpful if the RTOs can receive some verification from officials with
access to intelligence information as to the reasonableness of the RTO’s choice of which threats
require additional build-out versus which potential threats are remote enough to not justify the
same degree of build-out from a cost/benefit viewpoint. The Sub-Committee’s oversight as to
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the degree of coordination between agencies such as Department of Homeland Security and
Department Of Energy with the grid operators in this area could be helpful to the overall effort.

{b) Gas-Electric Coordination ~ As overseen by FERC, as a result of Congress’
directives in the Energy Policy Act of 2005, the electric industry is the only industry with
mandatory cyber and physical security standards. By contrast, the natural gas pipeline industry
is subject to an entirely different and far more voluntary regulatory regime under the regulatory
oversight of the Transportation Security Administration (TSA). As the two industries become
more inter-dependent, it would be helpful for this Committee to continue its oversight as to
whether this disparate regulatory regime is becoming an impediment to ensuring the effective
consideration of threats to each other's systems.

THE HONORABLE JOHN SHIMKUS

Question 1: i, as we learned at the hearing, markets were structured to build only the
least expensive generation, we would build nothing but natural gas plants right now.

Question 1a: iIs that correct? Is that what's happening?
Response: Although PJM has seen significant development of natural gas facilities, the

PJM generation profile today is more diverse than it has ever been as evidenced by the chart
below.

Waste, 822 MW
*as, 63.347 MW

HNuclear, 33,937 MW

Oil, 9,839 MY
Sokar, 262 MW
Hydro, 8,358 MW

Cost, 59,679 MW " Wind, 1,008 MW

PJM Installed Capacity as of 12/31/2016
*Gas is made up of ‘Natural Gas’ (62,941 MW) and ‘Other Gas' (405 MW) such as landfill gas, biomass, efc.

In addition to the increase in the interconnection of new natural gas-fired facilities, PJM has
seen a significant increase in the interconnection of renewable facilities and innovative new
technologies such as energy storage resources. For example, at the end of 2016, PJM had
active interconnection requests of nearly 30,500 megawatts of nameplate capacity evenly split
from wind and solar resources. Energy storage resource requests comprised 680 megawatts of
nameplate capacity.

PJM believes the nation’s policy focus should not be on defining an acceptable
percentage of different fuel types. Rather, as PJM detailed in its Spring 2017 whitepaper, PJM's

3
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Evolving Resource Mix and System Reliability,” we believe a focus on ensuring that we are
obtaining resources which provide key reliability attributes is preferable to choosing investment
in particular fuel types. PJM's capacity market reforms, approved by FERC in June 2015,% and
PJM’s new price formation initiative focused on developing a compensation mechanism to
reward and incent flexible load following services are examples of the kind of initiatives which
will ensure a cost-effective and reliable grid going forward.

Question 1b: If not, how do you explain other generation sources entering the market?

Response: See response 1a above. As a matter of regulatory policy, FERC has
described its regulatory policy as remaining fuel-neutral but not reliability neutral. We believe
this long-standing policy, and the Commission’s support for some of the initiatives referenced in
our response to Question 1a, will serve to ensure a healthy mix of resources that ensure long
term reliability at reasonable prices to consumers.

THE HONORABLE BILLY LONG

Question 1: RTO development began in late 1999 with 1SO development soon to follow.
Both organizations heip to monitor our electric power system. There are still a number
of gaps in our electric system where problems could occur. What are your thoughts
about the creation of another RTO that could include the states of Nevada, Arizona,
Colorado, and other western states? Should it be an RTO or an ISO?

Response: PJM believes that RTOs have provided significant benefits to customers in
driving greater grid efficiencies and more reliable operations. PJM does not take a formal
position on what actions should be taken by the states identified in this question other than to
note the efficiencies which have been demonstrated across the nation through the operation of
RTOs.

Question 2: How are you planning to manage the growing surplus of generation in your
respective regions?

Response: Although principally as a result of sluggish load growth, reserve margins in
PJM have grown most recently, these higher reserve margins should not, in PJM’s view, be a
basis for complacency. Although reserve margins and “iron in the ground” is certainly one
measure of reliability of the grid, PJM is increasingly focusing on low probability/high impact
events, which could range from extreme weather events to physical or cyber-attacks, to ensure
that today's reliable grid is resilient to withstand and/or recover from these extreme events.

Thus, although PJM will continue to procure capacity resources fo meet its reserve
margin using traditional NERC analyses and standards, our focus is increasingly moving toward

' PUM’s Evolving Resource Mix and System Reliability, March 30, 2017, PJM Interconnection;
http://mww pjm, com/~/media/library/reports-notices/special-reports/20170330-pjms-evolving-resource-mix-and-
system-reliability. ashx.

? PJM Interconnection, L.L.C., 151 FERC {61,208 (2015), order on reh’g, 155 FERC 4 61,157 {2016} (Capacity
Performance proceedings).
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encompassing grid resiliency in our overall planning and operations to ensure that today’s
surplus is truly available to meet both normal and extreme operating conditions.

THE HONORABLE FRANK PALLONE, JR.

Question 1: Consumer advocates have identified the resource imbalance between the
stakeholder members of the RTO/ISO Boards and the small consumer community as a
major barrier to having meaningful representation of consumer viewpoints included in
decisions about grid operation and capital project evaluation and approvals. What
mechanisms, reductions in costs of stakeholder participation, or other support does
your RTO/ISO provide to the small consumer community to facilitate their participation in
RTO/NSO governance?

Response: PJM and its stakeholders have taken significant steps to ensure that
consumer viewpoints, including the viewpoints of residential consumers, are represented in the
PJM stakeholder process and are presented directly to the PJM Board of Managers. Some of
the specific steps taken by PJM to enhance Consumer Advocate participation in the PJM
stakeholder process include the following:

(a). One of PJM’s foundational documents, the Amended and Restated Operating
Agreement of PJM Interconnection, L.L.C. (Operating Agreement), requires a permanent
stakeholder group — the Public interest, Environmental Organization User Group. Consumer
Advocates and environmental organizations comprise this group. The group has periodic
teleconference meetings with PUM management and staff and meets annually with the PJM
Board of Managers.

(b). Established in 2013, the Consumer Advocates of PJM States, Inc. (CAPS) is a
collection of all organizations in PJM that are mandated by law to represent the interests of their
respective utility consumers before regulatory and judicial bodies. The organization is funded
through a schedule line item on PJM's FERC-approved Tariff. Through the facilitation of a full-
time Executive Director, the funding allows those organizations that are mandated to represent
consumer interests to further their mission by allowing for meaningful engagement in the PJM
stakeholder process and education on emerging issues.

(). PUM itself is dedicated to effective Consumer Advocate relationships through the full-
time employment of a Consumer Advocate fiaison. This role advances Consumer Advocates’
engagement with PJM by providing formalized access to PJM personnel and knowledge.

(d). PJM, including attending members of the PJM Board of Managers, meet with the
Consumer Advocates at least twice a year at industry-wide meetings, such as NARUC and
NASUCA. )

(e). The Consumer Advocates in PJM's region are voting members of PJM (technically
called Ex Officio Voting Members). This gives them the same voting privileges as all other
Voting Members of PJM. In fact, representatives of several jurisdictions’ Consumer Advocate
offices as well as representatives of CAPS participate regularly at all levels of PJM’s
stakeholder process, including frequent representation on the Liaison Committee when it meets
directly with PJM's Board of Managers.
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(F). Dues for membership in PJM are reduced significantly for Consumer Advocate
offices. Specifically, annual dues for Consumer Advocates are $500 versus $5000 for other
voting members.

Question 2: You indicated at the hearing that PJM had a formal structure (e.g. committee
or liaison position) for obtaining input on consumer views and concerns on grid
management. Please provide detail about how consumer views are incorporated into
decision-making at your RTO/ISO.

Response: PJM employs a full time Consumer Advocate liaison who works directly with
the Consumer Advocates to ensure that they have full access to PJM subject matter experts
and have direct access to the PJM Board of Managers through regularly scheduled meetings.

As to decision-making at the RTO/ISO, as noted above PJM stakeholders fund the
CAPS organization so that the official state consumer advocates can be represented through a
full-time dedicated CAPS official, at all PJM stakeholder meetings. PJM meetings are open to
the public and consumer advocate offices can participate individually as well as through CAPS
and can vote either in person or by telephone.

As noted above, the Consumer Advocates formally have a vote on matters which are
then presented to the PJM Board of Managers as recommendations from PJM stakeholders.
The Consumer Advocates’ votes are equal to the vote of market participants in PJM irrespective
of the size of the different companies or organizations.

Question 2a: Do consumer advocates have voting representation on the Board?

Response: As noted previously, the Consumer Advocates, like all other market
participants, have voting rights in the PJM stakeholder process. The stakeholder votes
concerning changes to the PJM tariff rules are, by design, advisory to the Board., Stakeholders
retain rights as a group, through the sector-weighted voting process, to seek a Federal Power
Act, Section 205 change to the Operating Agreement. Nevertheless, the Board still retains its
rights to petition FERC for changes in the Operating Agreement pursuant to Federal Power Act,
Section 206.

PJM has an independent Board rather than a Board made up of stakehoiders. The 10-
member PJM Board of Managers is tasked with retaining PJM's independence as an
organization in carrying out its role of executing non-discriminatory wholesale markets, refiable
operations, and prudent transmission planning. As a result, the PJM Board of Managers is
independent of the members and can hold no interest—financial or otherwise---in any member
organization,

RTOs were designed to be independent of stakeholders in order to ensure unbiased
decision-making on key issues associated with the reliability of the grid, ensuring the
competitiveness of the PJM markets, providing a robust and transparent planning process and
ensuring the physical and cybersecurity of essential PJM grid operations.
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Question 2b: Do consumer advocates participate actively in the development and
approval of grid planning?

Response: Yes. The meetings of PJM's Planning Commitiee as well as its
Transmission Expansion Advisory Committee are open. Consumer Advocates, acting through
CAPS and also on their own behalf, are active in these meetings as are public interest
organizations.

Question 2¢c: Are there funds available to support full-time staff that serve the interests
of consumer advocates? If so, what is the source of those funds?

Response: As outlined above, PJM, with the support of its stakeholders, submitted to
FERC an amendment to the PJM Open Access Transmission Tariff to permit the funding of the
CAPS organization. FERC approved that request on Feb. 29, 2016. The funding supports the
hiring of an Executive Director for CAPS and allows the CAPS organization to cover its costs in
participating in PJM stakeholder processes.

Question 3: What quality control measures does PJM have in place to ensure that cost
estimates for proposed transmission projects are reasonably accurate and inclusive of
all expenses that a project is likely to incur?

Response: There are a number of facets to this answer. PJM requires the timely
submittal of estimated cost information, which includes projections of all costs associated with
the siting and construction of transmission facilities, and considers this information prior to the
PJM Board of Managers’ approval of a given project. The project developer has the initial
responsibility to estimate these costs as they are in the best position to negotiate contracts and
manage their costs associated with a given project. PJM uses this information in determining
which project meets the standard of being the more cost effective and efficient solution to the
particular identified problem —~ whether it be resolving a foreseeable reliability violation or
improving the efficiency of market results by reducing congestion costs on the system with cost-
effective transmission solutions. The evaluation of costs is a component used by PJM to decide
whether, in a given situation, PJM should approve smaller upgrades versus development of a
larger "greenfield” solution as the more cost-effective solution.

For projects which are subject to Order No. 1000's competitive bid process, project
developers have the option of submitting cost caps as part of their bid submittals. This process
can provide a further check on project costs depending on the specific provisions of the
proposed cost cap. PJM evaluates proposed cost caps as one component of its determination
of the more cost-effective or efficient proposal among the various submitted proposals.

PJM posts project costs as project construction proceeds. The PJM Board of Managers
retains the right to re-evaluate or cancel projects for a number of reasons including whether the
projected costs of completion of the project when weighed against the updated needs analysis,
justifies reconsideration, reconfiguration or even cancellation of a project.

Finally, although PJM considers costs at each of the stages of the planning process
outlined above, FERC continues to hold primary responsibility for the determination of the
reasonableness of costs of individual projects. Any customer can challenge the reasonableness
of costs being included in rates either at the time the utility seeks recovery of those costs
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pursuant to Federal Power Act, Section 205 or through a separate compiaint filed by the
customer pursuant to Federal Power Act, Section 206.

Question 4: When PJM approves a project with its associated cost estimate, is the
project re-evaluated if the cost increases significantly? Does the approval include cost
containment measures or a cap on cost increases?

Response: See response to Question 3 above. The PJM Board of Managers retains
the right to re-evaluate projects if the costs of the project when compared to the need no longer
justify its construction. Pursuant to FERC regulations, transmission owners may be allowed to
recover abandonment costs of cancelled projects, which is another factor that is considered as
the PJM Board of Managers determines whether to re-evaluate, reconfigure or even cancel a
project.

As noted above, the PJM Board of Managers considers any cost cap proposals that
have been submitted by project developers. If that project proposal is selected by the PUM
Board of Managers, the cost cap proposal is inscribed in a binding agreement known as the
Designated Entity Agreement (DEA), which is filed for approval at FERC. Any customer can
challenge the cost cap proposal that is submitted to FERC as part of the DEA filing.

Question 5: The Consumer Advocates of the PJM States have raised questions about
PJM'’s process for planning transmission projects relative to the cost estimates and
consumer impacts of proposed projects. A specific project in my district, Jersey Central
Power and Light’'s proposed Monmouth County Reliability Project, has been questioned
by members of the community that would be directly impacted by the project’s
construction and also by the Rate Counsel because of the high cost of the project and its
projected impact on consumers. Intervenors in this case presented a non-transmission
option at a cost estimated to be 70 percent less than the cost of the transmission project.
Transmission operators, voting members of the Board of PJM, are likely to favor new
transmission as a solution to reliability issues. How does PJM account for this bias
within its membership when evaluating alternative approaches for addressing reliability
issues?

Response: PJM wishes to separately address the specific references in the question
above as to the alternative presented by intervenors to the Monmouth County Reliability Project
as well as to the part of question referencing an alleged “bias within its membership when
evaluating alternative approaches for identifying reliability issues.”

As to the specific reference to the Monmouth County Reliability Project, there is no
evidence of bias in this case. The hearing relative to the siting application for the Monmouth
County project has been completed and briefed by the parties as we await a decision of the
New Jersey Board of Public Utilities. During the final day of evidentiary hearings, the RAGE
witness, Jeffery Palermo, introduced a new technical solution afternative to the proposed project
during his oral sur-rebuttal testimony. Mr. Palermo admitted in both his Sur-Rebuttal Report,
and while on the witness stand, that a NERC Category 7 violation currently exists and must be
addressed. Mr. Palermo also proposed (for the first time in his sur-rebuttal testimony) an
alternative that would involve installation of major pieces of voltage stabilization equipment (two
static synchronous compensators) and significant reinforcements to Jersey Central Power &
Light Company’s (JCP&L) 34.5 kV distribution system, including new 34.5 kV transmission fines.
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In the first place, this alternative was never presented at the various PJM stakeholder meetings
regarding this project. Nevertheless, based on the analysis performed by JCP&L, and reviewed
by PJM, Mr. Palermo’s alternative to the Monmouth County Reliability Project would be more
expensive to construct, more disruptive to JCP&L's customers in Monmouth County, and result
in a less robust system than the proposed project.

On the larger question concerning alleged bias in decision-making, decisions on the
choice and need for transmission projects are made by the PJM Planning Division staff and then
are submitted to the independent PJM Board of Managers for final review and approval. Those
decisions are informed by the consideration of alternatives that have come forward as
generation, demand response or energy efficiency solutions through the PJM markets or are
otherwise identified by parties when the proposal is first vetted. As a result, whether there is
“bias” among individual member companies is irrelevant to the decision being reached by the
PJM Board of Managers — a decision which is informed by market results and the transparent
and independent analysis of the PJM Planning Division staff, which has been thoroughly vetted
through the public stakeholder planning process.

Question 5a: Do consumers or consumer advocates have representation on the Board?

Response: See response to Question 2a. The PJM Board of Managers is independent
of all stakeholders. As a result, no stakeholders, including consumer advocates, have
designated representatives on the PJM Board of Managers.

Question 5b: Do they vote or have other formal input to decisions on transmission
projects?

Response: Yes. See responses to Question 2, 2a, 2b and 2¢. Consumer Advocates,
acting through CAPS and as individual offices, have both formal and informal input to proposed
decisions of PJM on whether to authorize specific transmission projects. All projects which PJM
Planning Division staff is considering presenting to the PJM Board of Managers are first vetted
through the Transmission Expansion Advisory Committee where Consumer Advocates and
other stakehoiders can provide comment. In addition, CAPS, individual Consumer Advocate
offices and even individual consumers are able to correspond with the PJM Board of Managers
prior to its decision whether or not to approve a specific projects that has been vetted at the
Transmission Expansion Advisory Committee.
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